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AKNUAL KEPORT 



MASSACHUSETTS HIGHWAY COMMISSION. 



In accordance with the provisions of chapter 340 of the Acts 
of 1897, $200,000 of the $800,000 appropriated under that act 
became available on Jan. 1, 1898. As was anticipated, . this 
was a wise provision, as it enabled the commission to begin its 
operations in the field as soon as the season was favorable, 
without waiting for such appropriation as the Legislature might 
see fit to make. In its estimate for the year 1898 the conmiis- 
sion requested an appropriation of $600,000 for that year, with 
the condition, as before, that $200,000 should be available for 
expenditure only after Jan. 1, 1899. 

Before the time came for the committees of the Legislature 
to act upon this recommendation, the United States had entered 
upon a war with a foreign country, the early conclusion of which 
could not be foreseen, and which necessarily involved unusual and 
extraordinary expenditures on the part of the Commonwealth. 
Under these conditions, it was deemed necessary and desirable 
to reduce the amount appropriated to $400,000, with the condi- 
tion that $100,000 should be available only after Jan. 1, 1899. 
On June 17, 1898, the act was passed making this appropri- 
ation, and there was thus at the disposal of the commission 
during the year 1898 the sum of $500,000, which included 
$200,000 of the appropriation of the year 1897. There remains, 
also, $100,000 which the commission can expend after Jan. 1, 
1899. 

In addition to the roads already laid out and accepted as State 
highways during the year 1898, 225,352 feet were laid oi 
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(42.68 miles), the length at the ending of the year being 
1,171,841 feet, or 221.94 miles. The number of miles of road 
actually completed during the year was 46, making a total of 
206 miles of completed State highway up to the present time. 
Of these, 162 miles have been finally accepted by the commis- 
sion. In all recent contracts a clause has been inserted provid- 
ing for the formal acceptance of a road only after two months 
of actual use by the public, beginning with the date on which 
the work of construction is declared to l>e finished by the en- 
gineer of the division in which the road is located. The season 
for road building was practically closed on November 25, and a 
number of sections laid out and partially constructed remain to 
be completed when suitable weather shall come in the spring. 

In spite of an earnest and continued effort on the part of the 
commission to hasten the work of building, there have been 
many vexatious and apparently unavoidable delays, and in some 
instances the travelling public have been not a little inconven- 
ienced thereby. Much attention has been given to this matter, 
and one or two plans have been hit upon, by means of which it 
is hoped the delay may be greatly lessened. In a large meas- 
ure the officials of the town or city in which a road is to be 
built are responsible for it. The law requires the commission to 
allow these officials the privilege of taking the contract at fixed 
prices, if they so desire. It also allows them to hold the mat- 
ter under consideration for thirty days after the receipt of the 
contract and prices as fixed by the commission. In many cases 
the matter is held under consideration by municipal authorities 
up to the very limit allowed under the statute, and then the 
privilege of contracting waived. Only after the expiration of 
this time can arrangements be made for letting to private con- 
tractors ; and, as this requires advertising and a formal opening" 
and examination of bids, it will be readily understood that at 
least six weeks and often two months may pass after the com- 
mission has completed its part of the transaction before work 
upon the road is actually begun. Again, town officials will 
often accept the contract at the last moment, and then find them- 
selves quite unprepared to begin work, so that several weeks 
will be lost in making this preparation. But there is still fur- 
ther delay after the work has been begun. Naturally, a con- 
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tractor, whether a private individual or a municipality, will 
desire to execute his contract in a manner most favorable to his 
own interests. Some towns do not appear to be especially 
anxious to hasten the work when it is once begun, and this is 
especially the case where the contract has been taken with a 
view to furnishing work for the citizens of the town. Private 
contractors are sometimes the lowest bidders for several sections 
of road, located perhaps in widely separated parts of the State. 
Not wishing to increase equipment or greatly enlarge their 
working forces, they adopt a policy of postponement or delay 
which it is not easy to break down. 

Delay which arises from conditions governed by the statute 
cannot well be avoided. In order to break up as far as pos- 
sible that growing out of the dilatoriness of the private con- 
tractor, the commission some time ago resolved to insert in all 
future contracts a clause fixing liquidated damages for failure 
to complete the contract within the time limits agreed upon. 
It is believed that the rigorous enforcement of this provision 
will very decidedly hasten the operation of construction under 
private contract. When contracts are taken by the town 
officials, it would seem that, as the interests of the munic- 
ipality which they represent demand that construction should 
proceed as rapidly as possible, no coercive measure should be 
necessary. Unfortunately, experience has shown that, while 
in general this is a sound theory, there are not a few cases to 
which it is inapplicable, and it is evident that some effective 
remedy ought to be devised. A plan which, if adopted, is sure 
to result in some improvement, is suggested later in this report. 

A full account in detail of the work done during the year on 
each of the several roads under construction will be found in 
the Appendix to this report. 

Meetings of the Commission. 
The commission has held 67 meetings at its office in Boston 
during the past year, besides many others in different parts of 
the State. Regular hearings, as provided for by the statute, 
were held in every county in the State, with the single excep- 
tion of the county of Nantucket. At the time agreed upon for 
this hearing, it was impossible for the members of the cor 
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mission to reach the island, owing to the violent stoma, which, 
beginning on November 26, lasted for several days, and prac- 
tically interfered with all methods of transportation in that 
direction for nearly a week. As in this county there is only 
one road of importance, and as that has already been almost 
completely laid out and constructed as a State highway, the 
hearing is largely a matter of form, and its omission of little 
consequence. 

Much general interest has been shown in the county hear- 
ings ; the attendance has generally been large, and the com- 
mission has profited much by the suggestions and criticisms 
which these meetings have brought forth. 

Besides these general county meetings, the commission has 
had many special hearings in relation to particular petitions, 
mostly at its office in Boston. About 210 of these have oc- 
curred during the year. The demand for them is very great 
during the months immediately preceding an allotment of 
funds for road building. During this time the applications to 
be heard are so numerous that it has often been necessary to 
restrict each town to a period of fifteen or twenty minutes 
in the presentation of its case. Experience has proved that 
in nine cases out of ten, or even in greater proportion, this 
is sufficient, and in the large majority of hearings the fiill time 
allowed was not consumed. Usually the argument is made by 
one man, who leaves little for those who follow him except 
confirmation of his statements. In very many cases the cir- 
cumstances are already well known to the members of the 
commission, and it thus follows that the apparently short time 
alloted has been generally quite enough. Whenever those 
asking for a hearing requested a longer time, or indicated their 
intention to be represented in considerable numbers, a half an 
hour or an hour was given ; and it was only in a few instances, 
where proper notice to the commission was not given, that 
there seemed to be any dissatisfaction on account of the limits 
necessarily set. It is hoped to avoid even this by the plan 
adopted for these hearings after Jan. 1, 1899. It has been so 
arranged that a group of towns, having conunon interest in a 
proposed State higl^way, or in several alternative routes, shall 
be heard at one time, the period allowed being extended to an 
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hour, or more if necessary. It is believed that this plan will 
afford more ample opportunity for freedom- of discussion, and 
secure to the commission a better basis of local opinion on 
which to act. 

Contracts. 

In the two previous annual reports of the commission it has 
discussed at some length the policy, enforced by law, of award- 
ing contracts for building State roads to municipal authorities ; 
and it is neither necessary nor desirable to repeat here the 
reasons for believing that, on the whole, the provisions of the 
statute are wise. It does appear desirable, however, to refer 
again to certain methods of procedure, fortunately not com- 
mon, which occasion more or less difficulty in the adjustment 
of the relations of the comGOiission to contracting towns or 
cities. The contract prices which are agreed to by both par- 
ties are fixed by the commission, on the recommendation of its 
chief engineer, after a careful study of local conditions as to 
material supplies, cost of transportation, wages of labor, etc. 
The estimates of these items are generally liberal to the muni- 
cipal authorities ; and it is certain that in a great majority of 
cases it is possible to execute the contract without loss to the 
town or city, and in many cases there is something of a sur- 
plus. Occasionally, however, there is a very considerable 
deficit, which is sometimes relatively very large. In such 
cases appeal is almost certain to be made to the commission to 
make good in whole or in part the loss thus sustained. Ex- 
amination almost invariably shows that this loss is largely, 
and sometimes, it is beheved, entirely, due to careless busi- 
ness methods on the part of the town or city authorities. 
This is often evident in the payment of wages considerably 
higher than the normal rate of the locality, in the employment 
on the State road contract of inefficient and incapable labor, 
and in other ways of a like character. It may be claimed that 
these are matters which need not concern the Highway Com- 
mission ; but, as a matter of fact, the Commonwealth suffers 
in no small degree through the delays that necessarily accom- 
pany this state of affairs, especially as it compels the mainten- 
ance of engineering supervision during a much longer period. 
The commission is particularly desirous of having it understoo<^ 
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that it cannot be expected to favorably consider requests to be 
reimbursed for losses of this character. Whenever losses have 
occurred on account of errors or omissions on the part of its 
engineers, the Commonwealth may properly deal liberally with 
the contractor, although not required to do so by the terms of 
the contract ; but it should not undertake to make good those 
for which it is in no way responsible, and which ordinary pini- 
dence and business ability would have avoided. 

During the year 66 contracts were made by the commission, 
of which 35 were with town or city authorities and 31 with 
private individuals or firms. The average cost of construction 
under public and private contract remains, as reported a year 
ago, essentially the saitie. In Appendix B aU contracts made 
during the year are shown, with prices in detail. 

Petitions. 

During the year 52 new petitions for State highways were 
received, making the total number up to and including Decem- 
ber, 1898, 452. Of the total number of petitions received 
during the year 1898, 41 are from towns, 4 from cities and 7 
from counties, the roads petitioned for being located in 5 cities 
and 42 towns. 

Following the suggestion made by the commission in the 
last annual report, that part of the statute relating to petitions, 
which required that with each petition must be submitted plans 
and profiles of the road, was repealed, and the cost of petition- 
ing is now practically nothing. The cost of preparing such 
plans and profiles was an obstacle to the freedom of petition, 
many towns being unwilling to spend from $50 to $150 in 
petitioning for what they could have no assurance of getting. 
It was with the view of securing more numerous petitions that 
the repeal of that provision of the law was recommended. 
Under the provisions of the statute, the commission cannot 
undertake the building of a State highway unless it is regu- 
larly petitioned for by the proper authorities. It is restricted 
in its selection, therefore, if the number of petitions be not 
large, and its general scheme of State road distribution must 
be more or less determined by the lack of petitions. Only 
the utmost freedom of selection will secure the wisest deter- 
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mination of such a general scheme, and it is greatly desired 
that petitioning will be more frequent in the fiiture than in the 
past. There should always be, of course, some reasonable 
ground on which to base a request that a road should be taken 
as a State highway ; but in many towns alternative routes 
exist, all deserving of consideration, and some one more likely 
than the others to fit into a general scehme. In such cases the 
commission should have the opportunity of choice. 

Legislation. 

The commission renews its recommendatioa of a year ago ill 
regard to grade crossings. The Commonwealth has a vital 
interest in this matter whenever a grade crossing exists on a 
State highway; and it is suggested that whenever counties, 
cities or towns petition for the abolition of such crossings 
on lines of State highways, the State Highway Commission 
should be authorized to appear before the court as one of the 
parties interested, and to offer such contributions to the cost 
of the improvement as may be deemed just. 

In the last annual report it was suggested that legislation 
should be had providing for taxing the counties, cities and 
towns in which State roads are built with the cost of main- 
taining them, either in whole or in part, and in such propor- 
tions as may be deemed equitable. There are two very good 
reasons for this suggestion, to which the commission again 
invites the attention of the Legislature. First, there is real 
and considerable local benefit accruing to the town through 
which the road passes, although under existing law it con- 
tributes toward construction and maintenance no more than 
every other town in the Commonwealth; second, a local in- 
centive to care for and properly treat a State highway will 
greatly diminish the annual cost of maintenance. 

It would greatly facilitate the construction of State high- 
ways if the time allowed municipal authorities in which to 
consider the taking of a contract offered by the State were 
reduced from thirty days to ten days. On a large number of 
contracts this would make available twenty days in the very 
best part of the season, and the commission sees no reason 
why ten days may not suffice for this purpose as well as thirt;*^ 
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The Acts of 1898, chapter 578, in regard to street railways, 
which went into effect Oct. 1, 1898, modified very radically 
the relation hitherto existing between these corporations and 
the Highway Commission. In some degree the changes were 
along the line of the suggestions of this commission in its last 
annual report ; but on the whole the result is somewhat con- 
fusing, and only experience, possibly supplemented by an 
appeal to the courts, will fiimish anything like a satisfactory 
interpretation of the law. It is hoped that the latter expedient 
may not become necessary; and the commission, in its first 
'dealings with street railways under this act, is endeavoring to 
be just and fair, and as liberal as is compatible with the neces- 
sary conservation of the interests of the Commonwealth. In 
the report of a year ago occurs the following : — 

The commission fally appreciates the fact that the highway, being 
for the free aod unrestricted use of all, is of paramount importance, 
and that the entire location which it occupies must be available for 
its construction and maintenance, everything else therein existing 
by sufferance and for the accommodation of the public. It further 
recognizes the fact that franchises held by street railway corpora- 
tions are generally valuable, being necessarily in the nature of 
monopolies ; and that for this reason they may well be required 
to bear, themselves, all expenses incident to their existence. But 
it is also true that they serve the convenience of the public, that 
they are demanded by the exigencies of modem life, and that certain 
public concessions are necessary to their successful administration. 

To this it may be added that, in interpreting the new law, 
it is recognized that a street railway established upon certain 
lines and grades by the authority and with the approval of 
town authorities has acquired certain rights that the Common- 
wealth cannot justly ignore ; and that when, in the construc- 
tion of a State highway, it becomes necessary to change said 
lines and grades, the State may properly bear a fair share of 
the cost of so doing. 

The commission believes that the control of and respon- 
sibility for the road machinery purchased under the provisions 
of chapter 573, Acts of 1896, and section 3, chapter 355, of 
the Acts of 1897, are yet far from satisfactory. Many steam 
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rollers stand idle during a good part of the year, and many- 
towns needing steam rollers are unable to obtain them, owing 
to a quasi claim maintained by the town making the request 
for purchase. It is believed that a much wider field of use- 
fulness for this machinery would be secured by following the 
suggestion made a year ago in reference to this matter. 

It occasionally happens that a contractor fails to pay for 
materials famished or work performed in the construction of a 
State highway. At present there seems to be no legal process 
by which the creditor can establish a claim upon any money 
due the contractor from the Commonwealth. The general,* 
although eri'oneous, impression that all work done on State 
roads is done directly by the commission or through its respon- 
sible agents, leads to an extension of credit to those engaged 
beyond what would be granted to private citizens. In this 
way innocent parties have suffered through the failure of the 
contractor to make payment, and it is believed that some legis- 
lation for the better protection of those supplying labor or 
material should be provided. 

County Assessments. 
In accordance with the provisions of the statute, the com- 
mission has certified to the Auditor of the State the several 
amounts to be repaid to the Commonwealth by the counties in 
which State roads have been built, being one-quarter of the 
amount expended in each county during the year. The repay- 
ments are to be made, as determined upon last year, at the end 
of six years from the date of the assessment, or at an earlier 
date if the counties so desire. The amount thus assessed 
during this year is $123,835.65. 

The Distribution of State Roads. 
Notwithstanding the fact that a fall exhibit of the policy of 
the commission in the matter of the selection of roads to be 
taken as State highways was printed in the report for 1896 
and again in that for 1897, there is still much misunderstand- 
ing about it, and the principles by which the commission is 
guided seem not to be very generally understood. There 
many who apparently fail to understand the reasons whi 
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fluenced the commission in determining that a proper interpre- 
tation of the statute required it to apportion the expenditure 
among the several counties in proportion to the road mileage 
of these counties. 

These reasons were gone into more thoroughly than before 
in a letter of the commission to his Excellency the Governor, 
dated June 1, 1897, which was printed in the annual report of 
last year. This report is now out of print, and copies are 
very difficult to obtain. In view of the importance of both 
the papers, as expressing the \dew8 of the commission on one 
of the most difficult subjects with which it has to deal, they 
have been again printed together in Appendix F. 

Aid to Municipalities. 

Several towns have been given engineering advice which 
enabled them to build the same high type of road as has been 
built by the State. In some cases the specifications have been 
prepared and the building supervised by the engineers of the 
commission. 

Advice has also been given to town officials as to road ma- 
chinery, materials and methods ; and it is to be noted that 
since the organization of the Highway Commission thirty 
different municipalities have purchased machinery and for the 
first time built broken-stone roads. In the building of these 
town roads the greatest care has been taken by the town 
officials to secure good drainage, to use the best materials 
and to place the broken stone in the most approved manner. 

We are credibly informed that without the educating in- 
fluence of a State road in the immediate vicinity it would 
have been practically impossible to have secured the necessary 
town appropriations for building such roads. 

The people of the Commonwealth are gradually accepting 
the theory that it is a matter of both convenience and economy 
to have properly built roads ; and it is fair to predict that the 
improvement of the town roads wdll be yet more marked as 
the State road system progresses. 

With the improvement of the main roads comes a desire for 
information which will guide the town officials in bettering the 
less important town roads in a less costly manner than that 
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adopted by the Commonwealth. The commission, believing 
that lighter grades and good drainage, without a surfacing of 
either broken stone or gravel, will greatly improve roads of 
light traffic, has advised the officials of a few of the towns to 
this effect, with satisfactory results, both as to the resulting 
roads and the cost of the same. 

Gravel Roads. 

There has been much discussion during the past few years as 
to the advisability of a more extensive construction of gravel 
roads, it being assumed by some that this would make it pos- 
sible to build more miles of road with the amount of money 
annually appropriated for the State highway work. There has 
been little complaint as to the excellence of the roads already 
built; but it has been contended that a more general use of 
gravel for surfacing would so lessen the cost that a very much 
greater number of miles could be built, and in this way many 
localities might be relieved of the cost of caring for their 
roads. 

With the number of miles of road to be maintained in the 
State, and the amount of money annually appropriated, it is 
impossible to build macadam roads in all localities, and no one 
believes that such a course would be wise. In the construction 
of a good road with any surfacing material, there must always 
be a large amount of grading, drainage, both surface and under- 
ground, bridge work, including culverts, guard rail, etc., the 
cost of which will be a large share of the whole, and will not be 
affected by the character of surface material. 

There are some places in the State where good gravel is 
obtainable at a comparatively small expense, and there is no 
doubt but in such towns gravel roads could be built for less 
money than it would be possible to build macadam roads 
for ; but there are other cases where it would be quite as ex- 
pensive to build a gravel road as it would be to build one of 
macadam. 

Nor can there be any doubt that a macadam road, once 
properly built, is the cheapest road in the end, on account of 
the small expense for annual maintenance. Owing to the vary- 
ing conditions in different parts of the State, the commisF 
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determined that a careful study must be made of each individual 
case before it can be decided what kind of a road should be 
built, and that consideration must be given to the amount and 
character of traflSc to which the road is subjected. In some 
cases the commission has built gravel roads which have turned 
out very satisfactorily. How far this can be carried is a question 
which can better be decided by a few years* experience ; but the 
commission wishes to be understood as distinctly favoring the 
use of gravel or other less expensive road material whenever 
the local conditions are such as to justify it in so doing. In 
determining this, however, it is necessary to keep in view the 
fact that the final and continued cost of the system will be 
measured by the cost of maintenance, and also the fact that the 
public highways are sure to be used by a much larger number 
of people in the fiiture than in the past. 

It is probable that good gravel can be obtained in some of 
the towns which have heretofore been thought to possess none 
that could be used for road building; and experiments are 
already under way to ascertain if materials can be mixed in such 
a way as to give satisfactory results. 

A careful study of the various conditions is necessary in 
road building. The same conditions do not exist in the sands 
of Cape Cod and the clayey, hard soil of the western part of 
the State. Individual consideration is necessary in all cases. 

Road Construction in New Jersey. 

During the week ending April 23, 1898, one of the com- 
missioners, Mr. McClintock, visited and examined certain 
roads built in New Jersey under the State aid act. Through 
the courtesy of the State road commissioner, Hon. Henry I. 
Budd, every opportunity was given to see the dififerent types 
of road which have been built and to study the methods used 
in their building. 

The roads visited were built either of trap rock or gravel, 
and were in excellent condition. Telfording was used over a 
clay subsoil, and side drains were built where ground water 
stood near the surface. 

The widths of the roadways vary from 9 to 16 feet, by far 
the larger number being 12 or 10 feet wide. 
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The depth of the broken stone varies from 4 to 12 inches ; 
on most of the roads it is 8 inches. Telford roads are built 
with 8 or 12 inches of stone, most of them being 8 inches. 

In the telford roads 5 inches are of hand-laid ledge stone, 
with a covering of 3 inches of broken stone. No gravel is 
placed under the telfording. The telfording is not rolled with 
a heavy roller before the broken stone is placed. Clay is often 
used on the telfording and also on the broken stone. Some of 
the roads are built by using a steam roller and some by the use 
of a horse roller. 

The side drains are built without any stone or gravel, the 
back-filling being made with the material excavated from the 
pipe trench. 

Most of the roads examined traversed a fairly level country, 
requiring but little excavation to give an easy grade, and the 
cost of grading on the average road is very small. A greater 
part of what little grading has been done is in material that can 
be moved cheaply, as it shovels easily, without picking, and 
is hauled short distances only. In the few cases where much 
grading was done, the cost averaged about the same as on 
Massachusetts roads. 

All work is done by contract after advertisement. The con- 
tract requires payment on a basis of square yard measurement 
of roadway built, and this price covers the cost of shaping and 
finishing, and in general all other work required of the con- 
tractor except grading. The grading is done at a stipulated 
price per cubic yard. 

Information as to the actual cost to the contractor and of the 
quantities of materials used are hard to get, on account of 
the system of contracting. The State does not have it, and 
the contractor will not or cannot furnish it. However, it was 
ascertained that labor is paid $1.25 and double teams with cart 
and driver $3 per day of 10 hours. Trap rock is delivered by 
rail, at a maximum cost of $1.15 per ton on the cars at its 
point of destination. 

The cost of hauling rock over the roads already improved is 
fairly low. The steam railroad system is such that the average 
haul over the highway is short. These difierent items of cost 
being low, makes it possible to place the stone on the roads a^ 
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an average price considerably below $2 per ton, possibly not 
more than $1.60. 

As has already been said, most of the roads nominally have 
a depth of stone equal to 8 inches. It was stated that 9 inches 
of broken stone rolls to 8 inches. A mile of road, 15 feet 
wide, on this basis, requires about 2,933 tons of broken stone, 
estimating a cubic yard to weigh IJ tons. At $1.60 per ton, 
the cost of 2,933 tons of stone is $4,693. The one contractor 
met with, and at work, gave the amount of broken stone used 
on a given length and width, which showed that that particular 
road used stone at the rate of 3,000 tons per mile of road 15 
feet wide. These figures practically agree with those obtained 
in the Massachusetts work on a road 6 inches thick after 
rolling. 

In the New Jersey work, the stone is spread to a depth of 
9 inches, which is assumed to give a depth of 8 inches after 
rolling; while in the Massachusetts work the stone is laid on 
to arbitrary grades, and an absolute depth of 6 inches is 
maintained. 

In the New Jersey work the contract is for a stipulated 
price per square yard ; while in the Massachusetts work all the 
broken stone is weighed, and the contractor is paid for each 
ton placed on the road. 

By referring to the above method of spreading stone on the 
New Jersey roads, it seems a simple matter to estimate the 
number of tons of stone required on any road, and this is 
about 3,000. On the other hand, by maintaining the top 
surface of the stone to an arbitrary grade, much loss is met 
with by stone being pressed downward into the subgi*ade, and 
the average number of tons of stone per width of 15 feet road 
is considerably increased. 

The price of labor in Massachusetts is $1.50 a day of nine 
hours, and of a double team and driver $4 per day of nine 
hours. By comparing the price of labor and team hire and 
length of day, it will be noted that the prices paid in Massachu- 
setts are higher than in New Jersey by 20 per cent, on labor, 
33^ per cent, on teams, and about 11 per cent, on the length 
of the day. 

The figures already given indicate that in New Jersey a mile 
of broken-stone road, 15 feet wide, costs about $4,700. A 
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study of the Massachusetts State roads indicates that a mile 
of broken-stone road, 15 feet wide, costs about $5,700. With 
a nine-hour day, the cost of the New Jersey work would be 
increased 11 per cent., and be $5,217 per mile. A stiU 
further increase would be made on account of the price of 
labor and teams. 'The hours of labor in Massachusetts are 
fixed by legislative act. The price per day for labor and 
teams is fixed by custom, and it would seem that the in- 
creased cost of Massachusetts roads due to these two causes 
cannot well be prevented. 

In the matter of the greater number of tons of broken stone 
per mile of Massachusetts roads, as compared with the New 
Jersey road, it may be said that the number of tons of stone 
per mile of Massachusetts road has been gradually reduced, 
until the average for the last year's roads is not much greater 
than it is in New Jersey. 

One point of interest in connection with the New Jersey 
roads is that all the bridges, culverts and fences are built by 
the county. In some of the counties the rough grading is 
done by the county, so that the road built by the State does 
not include much more than the broken-stone surfacing. More 
or less work has also been done by private subscription. 

Thus far in this report comparison has been made between 
roads 1 mile long and 15 feet wide. Reference has already 
been made to the fact that the roads in New Jersey are gen- 
erally 10 or 12 feet wide. Wherever these narrow roads have 
been built they have given general satisfaction, and there is no 
reason to suppose that they would not be equally satisfactory 
in Massachusetts on all except heavily travelled roads. The 
saving in cost, by narrowing from a 15-foot roadway, would 
be about $1,140 per mile if reduced to 12 feet, and $1,900 if 
reduced to 10 feet. 

Many miles of excellent gravel roads have been built in New 
Jersey at a cost considerably below the figures given above. 
Much of the gravel used was found near the road ; some of it 
was taken from hills on the road ; none of it required special 
treatment, and the average haul was short. The so-called 
gravel, which gave the best results, was made up of grit 
pebbles 50 per cent., sand 30 per cent., and clay 20 per ce 
This was placed on the road to a depth of 8 inches, in t 
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courses, and thoroughly harrowed and rolled. These gravel 
roads are reported to wear well, and to cost but little for 
maintenance. 

Except within limited areas, natural gravel such as has been 
described cannot be found in Massachusetts ; but it is believed 
that there are many localities where eventually the same results 
may be obtained by a mixture of stone, sand and clay, but at a 
greatly increased cost. Such roads, however can only satisfy 
the demand where the travel is comparatively light. 

It is interesting to note that the use of the clay binder on the 
New Jersey roads does not prevent the ravelling out of the 
surface stone. 

Engineering. 

The engineering department was organized with Mr. Charles 
Mills in charge of all engineering and construction work, with 
Mr. J. C. S. Taber as first assistant engineer in charge of sur- 
veying parties and office work, Mr. A. M. Lovis as second 
assistant engineer and Mr. A. N. Johnson as third assistant 
engineer. 

Messrs. W. B. Wheeler, F. C. Pillsbury, W. R. Farrington, 
J. A. Johnston and F. H. Joyner have been employed as divi- 
sion engineers. Messrs. E. J. Nichols, H. R. Starbird and 

B. H. Davis have been employed as chiefs of survey parties, 
with E. N. Colburn, A. B. Farnham, W. T. Howe, H. D. 
Phillips, W. S. Andrews, H. H. Bachelder, W. A. Grover 
and N. B. Wilber as transitmen, and F. C. Ayers, M. L. 
Brown, Jr., J. J. Gleason, L. I. Hewes, G. A. Kingsbury, 
H. S. Lancaster, J. P. Locke, L. Loring, L. J. Proctor, 

C. A. Record, W. S. Rhodes and R. E. Wilder as rodmen. 
Messrs. A. H. Blevins, W. G. Burns, W. W. Chase, D. M. 
Hudson, J. F. Osbom, H. V. Sandford, J. H. Taylor, A. 
Larrabee and J. A. Woodworth have been employed in the 
draughting room. Mr. E. J. O'Hara has been employed as 
stenographer to the chief engineer. 

For list of resident engineers employed during the year 
1898, see Appendix E. 
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Estimates for 1899. 

As already stated, the commission has recommended an ap- 
propriation of $500,000 for the current year, $100,000 of which 
shall be available for expenditure only after Jan. 1, 1900. Ex- 
perience has shown that an annual appropriation of this sum, 
divided in this way, would make an efficient and economical 
scheme of construction that would gradually extend the great 
system of State highways, now in its formation stage, towards 
its final limit without excessive taxation at any period. As 
one-quarter is annually returned by the counties, the above es- 
timate of expenditure means a draft upon the Commonwealth 
of $375,000. 

At this time more than 200 miles of State highway are com- 
pleted and in use. They are so distributed over the Common- 
wealth that nearly every community enjoys their advantages 
and has had an opportunity to judge of their quality. They 
have received unstinted praise from the best authorities in other 
parts of the country, and the State of Massachusetts is every- 
where regarded as the leader in the important work of public 
road improvement, in which the whole country has ])cen so 
much interested during the past few years. 

Report of the Geologist. 

During the past year considerable improvement has been 
made in the facilities for testing road material, and many in- 
teresting examinations and tests have been made by Mr. Page, 
the geologist employed by the commission. In Appendix D 
will be found a full report of the work done, with a description 
of the methods of making tests and the machinery employed. 

The results of this work are of permanent and increasing 
value. The commission is frequently called upon to make 
tests of road material, and it is usually able to comply with 
those that come from municipal authorities, or State and county 
officials outside of Massachusetts. 

Annual Reports. 
It is earnestly recommended that a larger number of the i 
nual reports of the commission be printed. In 1897 an exi 
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edition of 2,000 was printed by order of the Legislature, and 
these were hardly sufficient to supply the demand. Of the last 
report no copies are now available, as far as the commission is 
aware, and it has been compelled to decline requests for copies 
of this and previous reports from many officials, libraries and 
individuals in all parts of the country. 



ExpEXDrruRES. 
The following is a sununary of the expenditures of the High- 
way Conmiission during the year 1898. Although the state- 
ment shows a considerable amount of money unexpended at 
this date, it is the least amount needed to complete contracts 

already made. 

Construction Expendititbes. 



TOWN OB CITY. 



Tear or 
Lay-out 



Amoant. 



Totals. 



Barnstable Couniy. 
Barnstable, 
Bonrae, 
Bourae, 
Brewster, 
Dennis, 
Dennis, 
Dennis, 
Sandwich, 
Sandwich, 
Truro, . 
Truro, . 

Yarmouth (South), 
Yarmouth (Bridge), 



Berkshire County, 
Adams, .... 

Dalton 

Great Barrington, 
Hancock, .... 



Hancock, 
Hancock, 
Pittsfield, . 
Pittsfield, . 
Richmond, . 
Richmond, . 
Williamstown, 
Williamstown, 
Windsor, 



Amount carried forward. 



1897 

1897 

1898 

1897* 

1895 

1897 

1898 

1897 

1898 

1895 

1895 

1897 

1896 



1897 
1896 
1897 
1895 
1896 
1898 
1897 
1898 
1897 
1898 
1896 
1898 
1897 



t6,112 92 

67 24 

4,604 30 

7 58 

31 80 

206 93 

10,954 27 

82 71 

2,006 19 

588 82 

2,168 67 

8,835 06 

273 44 



•2,293 04 

14 67 

14,138 57 

523 57 

21 54 

4,137 21 

1,252 22 

7,979 82 

1,241 42 

3,917 12 

16 96 

7,966 04 

5,017 62 



t30,889 88 



48,519 80 



179,409 18 



* First. 
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Construction Expenditures ^Con^tnued. 



TOWN OB CITY. 



Amount brought forward, 
Bristol County. 



Acusbnet, 
North Attleborough, 
North Attleborough, 
Rehoboth, . 
Somerset, 
Taunton, 
Westport, . 
Westport, . 



Dukes County, 
Edgartown, . . . . 
West Tisbury, 
West Tisbury, 



Essex County, 
Andover, 
Beverly, 
Beverly, 
Gloucester, , 
Merrimac, . 
Merrimae, . 
Newburyport, 
Swampscott, 
Wenham, 
West Newbury, . 



Franklin County. 
AshSeld, . . . . 
Ashfield, .... 
Ashfield, .... 
Ashfield (Bridge), 
Buckland, .... 
Charlemont, 
Charlemont, 
Charlemont (Bridge),. 
Colrain, .... 
Deerfield, .... 
Erving, .... 
Montague, .... 
Sunderland, .... 



Hampden County, 



Brimfield, 

Chicopee, 

Russell (Fairfield), 

Russell, 



Amounts carried forward. 



Year of 
Lsyont. 



1897 
1896 
1897 
1896 
1897 
1898 
1896 
1898 



1897 
1896 
1897 



1897 
1897 
1898 
1898 
1897 
1898 
1898 
1897 
1897 
1897 



1897 

1898* 

1898t 

1898 

1898 

1897 

1898 

1898 

1898 

1896 

1898 

1898 

1897 



1897 
1898 
1896 
1897 



Amount. 



•6 19 

463 79 

2,119 83 

108 71 

34 03 

8,760 76 

60 39 

7,818 13 



t306 08 
248 91 
172 46 



t676 26 

710 70 

6,748 68 

11,470 37 

1,047 84 

81 88 

2,607 38 

12,162 65 

348 29 

629 28 



19,319 30 

10,226 94 

4,896 66 

16 18 

4,976 02 

204 49 

3,324 62 

14 00 

3,038 11 

223 23 

709 12 

8,083 20 

236 06 



13,785 12 

524 48 

71 69 

1,414 38 



$6,795 67 



Totals. 



t79,409 18 



14,341 88 



726 46 



36,482 33 



46,264 82 



•175,' 



( 



* First. 



t Second. 
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Construction ExPimuntKia— Gmtimued. 



TOWN OK CITY. 






AmoufUs brought forward^ 



Russell, 
Russell. 
Westfield, , 
Westfield, . 
Wilbraham, . 



Hampshire County. 
Hadley, .... 

Huntington 

Northampton, 
Northampton, 
South Iladley, 

Ware, 

Williamsburg, 
Williamsburg, 



Middlesex County, 

Ashby 

Ashby, 

Bedford, .... 

Boxborough, 

Chelmsford, 

Concord, .... 

Concord 

Lexington, .... 
Lincoln, .... 
Lowell (North), . 
Lowell (South), . 
Lowell (South), . 
Marlborough (West), . 
Marlborough (East), . 
North Reading, . 
North Reading, . 
Stoneham, .... 
Sudbury, .... 
Sudbury, .... 
Town send, .... 
Wayland, .... 



Norfolk County, 
Cohasset, .... 
Ilolbrook, .... 
IIol brook, .... 
Norfolk, .... 
Norwood, .... 

Quincy 

Walpole (North), 

Amounts carried forward. 



1S9.S* 
1898t 
1897 



1898 
1896 
1897 
1898 
1898 
1897 
1896 
1898 



. 1896 

1898 
■ 1897 . 

1897 I 

1898 
I 1897 ' 

1898 
' 1898 

1897 
I 1897 

1897 
I 1898 
I 1897 

1897 

I 1897 

! 1898 

1897-98 

. 1897 

1898 

1898 

1897 



1897 
1894 
1896 
1895 
1897 

1897 



Totals. 



t6,79o 57 tl75,824 61 

3,616 96 
1,588 97 : 
1,982 39 ; 
1,751 41 ' 
8 15 



$5,186 15 


32 82 


47 88 


8.237 39 


4,147 08 


2,568 10 


16 14 


7,978 75 


SI 08 



4,052 89 
1,317 23 

369 90 
16 64 

431 57 

5,983 81 

14,874 86 

146 92 
3 49 

486 74 
6.072 07 
6,448 51 
3,146 09 

533 62 

15 22 

5,258 64 

1,446 80 

538 11 

839 62 
5,228 32 



f 664 82 
2,254 97 
2,963 45 
319 43 
472 89 
102 73 
779 72 



$7,558 01 



14,743 45 



23,214 31 



57,212 13 



1270,394 50 



First. 



t Second. 
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Construction Expenditures — 


- Continued. 




TOWN OK CITY. 


Teuof 


^njocnt 


ToUli. 


Aviounts brought forward, • 


> 


(7^58 01 


1270,394 50 


Wal pole (North) 


1898 


2,475 90 




Weymouth, < 




1894 


1,175 119 




Wej^motith, , 






1896 


86 73 




Weymouth, . 


t 




1897 


2,0f>9 37 




Wren th am, , 






1897 


259 40 




Wreiithani, . 






1898 


6,558 49 










20,183 29 






Nantucket County- 








Nantucket, ..-,., 


1895* 


?331 52 




Kaiituoket 


1896* 


13 15 




Nantucket, 


1897 


5,887 31 


6,221 98 


Plymouth County. 






Brockton, 


1897 


^f7G« 82 




Brockton, . 






1898 


3,33a 14 




Dux bur J, 






1897 


212 37 




Hingham, , 






1897 


95 87 




Marlon, 






1895 


259 23 




Miirahdeld, . 






1898 


2,904 29 




Mattapoisett, 






1895 


7 83 




Midi.Jleborough| 






1897 


268 71 




MiddJeborough, 






1898 


S,027 97 




Plymouth, . 






1897-98 


2,446 28 




Plymouth, . 






1896 


4,651 82 


. 


Scituate, 






1894 


121, 15 




Wareham, . 






1898 


8.181 07 




Whitman, . 






1895 


9 24 




Whitman, . 






1896 


13 81 










26,306 60 






Suffolk County, 








Revere, 


1897 


110,221 80 




Revere, 


1897-98 


32,696 54 


42,918 34 






Worcester County. 








Auburn, 


1896 


$12 77 




Auburn, 


1898 


3,998 58 




Barre, 


1897 


201 57 




Brookfield, 


1897 


2.891 35 




Brookfield, 


1898 


2,607 83 




Fitchburg, 


1897 


5,686 14 




Gardner, 


1898 


9,425 87 


' 


Grafton, 


1897 


9 25 




Hard wick, 


1897 


1,382 71 




Holden, 


1897 


112 84 




Holden, 


1898 


5,423 09 




Leicester, 


1896 


556 85 




Leicester, 


1898 


17,119 89 




Amounts can 


HedJ 


^orward, . 


149,428 74 


f366,0? 



* Second. 
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CoHSTBDCnoir ExFKHDiTDBBS— OonOuded. 



TOWW OB CITT. 


Tear of 


Amount 


Totali. 


Amounts brought forward, . 


. 


(49,428 74 


(366,024 71 


Lunenburg, 


1898 


4,192 09 




New Braintree, 










1897 


2,807 84 




Northborough, 










1897 


4,170 68 




Northborough, 










1898 


1,134 SI 




Paxton, 










1896* 


4 89 




Paxton, 










1895t 


13 05 




Paxton, 










1897 


12 94 




Paxton, 










1898 


5,519 15 




Phillipston, . 










1897 


5,163 66 




Phillipston, . 










1898 


5,264 60 




Princeton, . 










1897 


129 15 




Shrewsbury, 










1895 


32 63 




Shrewsbury, 










1896 


18 92 




Shrewsbury, 










1897 


39 08 




Shrewsbury, 










1898 


6,104 71 




Sterling, 










1897 


221 12 




Sterling, 
Sturbridge, , 










1898 
1897 


4,944 11 
5,302 33 




Uxbridge, . 










1897 


1,571 14 




Uxbridge, . 










1898 


3,842 61 




Warren, 










1898 


3,986 47 




Westborough, 










1897 


5399 72 




West Boylston, 










1897 


7,039 48 




West Boylston, 










1898 


4,078 90 




Westminster, 










1896 


136 79 




Westminster, 










1896 


207 90 




Westminster, 










1897 


320 15 




Westminster, 










1898 


3,436 68 




Worcester (Paxton), 
Worcester (Holden), 








1896 


92 21 










1897 


8,642 66 






• 




133,758 16 




. 


Total, . 








• 


(499,782 87 



• First. t Second. 

Repaib and Maiktekancb Expenditures. 



TOWN OR CITY. 




Totali. 



Barnstable County, 

Barnstable, 

Brewster, . . . . . 
Bourne, 

Amount carried forward, . 
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Repair and Maintenance Expenditures — Continued, 



TOWN OB CITY. 



Amount brought forward. 



Dennis, 
Sandwich, . 
Truro, . 

Yarmouth (North), 
Yarmouth (South), 



Berkshire County. 

Adams, 

Dalton, 

Great Barrington, 

Hancock, 

Lee, 

North Adams, .... 

Pittsfield 

Richmond, 

Williamstown, . . . . 
Windsor, 



Bristol County, 

Acushnet, 

Fairhaven, 

North Attleborough, . 

Rehoboth, 

Somerset, 

Taunton, 

Westport, 



Cottage City, 
Edgartown, 
TisDury, 
West Tisbury, 



Dukes County. 



Andover, 
Beverly, 
Gloucester, . 
Lawrence, . 
Methuen, . 
Merrimac, . 
Newburyport, 
Swampscott, 
Wenham, . 
West Newbury, 



Essex County. 



Amount carried forward^ 



t651 85 

568 18 
817 24 
14 86 
840 45 
280 52 



t7 68 
519 45 
382 36 
722 89 
418 83 
309 87 
228 03 

52 77 

148 09 

1 79 



(41 44 
97 45 
208 82 
74 56 
108 24 
145 73 
132 45 



$682 73 

19 03 

226 10 

123 11 



$46 16 

182 32 

187 13 

9 65 

44 59 

3 52 

43 34 

6 48 

27 68 

460 95 



Totals. 



f 2,173 05 



2,791 71 



803 69 



1,049 97 



P' 
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Repair and Maintekanob Etpkhuituses ^ Continued. 



TOWH OB crrr. 



Totals. 



Amount brought forward^ 



Ashfield, . 
Rockland, . 
Charlemont, 
Deerfield, . 
Orange, 
Shelbarne, . 
Sunderland, 



Frahkiin County. 



Hampden County, 

Brimfield, 

Monson, 

Russell, 

Westfield, 

West Springfield, 

Wilbraham, .... 



Easthampton, 

Goshen, 

Granby, 

Hadley, 

Huntington, 

Northampton, 

South Hadley, 

Williamsburg, 

Ware, . 



Hampshire County, 



Middlesex County, 

Ashby, 

Bedford, 

Boxborough, .... 

Concord, 

Lexington, 

Lincoln, 

Lowell rNorth), .... 
Lowell (South), .... 
Marlborough, .... 
North Reading, .... 

Sudbury, 

Stoneham, 

Townsend, 

Tyngsborough, .... 

Watertown, 

Wayland, 



Cohasset, 
Hoi brook. 



Norfolk County, 



Amounts carried forward^ 



$4 66 
21 99 
51 90 

73 72 

74 47 
286 13 

1 18 



17 S3 
196 43 
190 96 

55 37 
198 84 
337 18 



$171 89 

628 88 

19 62 

315 19 

24 07 

77 19 

181 97 

58 97 

6 33 



(163 79 

7 61 

4 29 

7 55 

185 84 

86 42 

13 44 

11 36 

7 14 

3 14 

2 61 
173 51 

7 07 
184 58 
169 91 

3 80 



12 61 
35 97 



138 58 



17,780 24 



514 04 



986 11 



1,484 11 



1,032 06 



$11,796 56 
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Repair and Maintenance Expenditures — Concluded, 



TOWN OR CITY. 



Amount 



Totals. 



Amounts brought forward^ 



Holbrook-Weymouth, 
Norfolk, . 
Norwood, . 
Walpole, 
Wrentham . . 
Weymouth, . 



Nantucket, 



Nanluck^ County, 



Brockton, 
Duxbury, . 
Hin^ham, . 
Manon, 
Marshfield, . 
Mattapoisett, 
Middleborough, 
Plymouth, . 
Scituate, 
Whitman, , 
Wareham, . 



Plymouth County, 



Revere, 



Suffolk County, 
Worcester County, 



Athol, . 

Auburn, 

Barre, .... 

Brookfield, . 

Fitchburg, . 

Graf Ion, 

Gardner, 

Hardwick-New Braintree, 

Holden, 

Leicester, . 

Northborough, . 

Pax ton, . 

Phillipstdn, . 

Princeton, . 

Shrewsbury, 

Sturbridge, . 

Sterling, 

Westminster, 

Worcester, . 

Warren, 

Westborough, . 



Total, 



f38 68 

14 50 
6d 66 
136 04 
277 9fi 
162 13 
108 57 



?172 93 



(24 -2o 

59 66 

ILJl 06 

119 31 

141 66 

68 86 

1B7 25 

S02 93 

172 96 

104 26 

19 93 



99 19 



$2,664 16 

134 70 

6 47 

1 60 

106 73 

10 34 

77 38 

10 34 

17 08 

2,211 80 

6 62 

133 38 

61 90 

5 85 

123 09 

58 68 

50 

287 19 

385 94 

76 71 

4 49 



?11,796 66 



806 43 



172 93 



1,502 10 
9 19 



6,3" 
120,6 
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General Expenses to June 15, 1898. 

Salaries of commissioners, f2,7SS 33 

Travel of oommissioDers, 576 78 

Clerical assistants, 8,615 46 

Printing, including postal cards and stamped envelopes, . . 598 31 

Advertising hearings, 33 30 

Office supplies 288 22 

Geologist^s assistant and expenses, 91 55 

Telephone, including tolls, 180 96 

Postage, 54 31 

Examination of titles and appraisal of property, ... 176 94 
Miscellaneous items, consisting of telegraph and express 

charges, car fares and minor office expenses, . . . 258 11 

Total, $8,607 27 



General Expenses from June 15, 1898. 
[Under Acts of 1898, chapter 628.] 

Salaries of commissioners, $3,266 67 

Travel of commissioners, 767 18 

Clerical assistants, and chief, first and second assistant en- 
gineers, 9,023 10 

Printing, including postal cards and stamped envelopes, . . 482 40 

Advertising hearings, 84 06 

Office supplies, 159 71 

Geologist^s apparatus and expenses, 97 23 

Telephone, including tolls, 125 18 

Postage, 87 35 

Examination of titles, 37 35 

Miscellaneous items, consisting of telegraph and express 

charges, car fares and minor office expenses, . . . 138 75 

Total $14,268 98 

Relocation op Street Railways. 

[Under Acts of 1896, chapter 541.] 

Merrimac, 1897 section, $3,451 48 

Sturbridge, 1897 section, 1,917 68 

Total $5,869 16 

Total expenditure for the year, $548,689 44 
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APPENDIX. 



Appendix A. 



Report of Chiep Engineer. 

Boston, Dec. 31, 1898. 
To the Massachusetts Highway Commission, 

Gentlemen : — I herewith submit the following report of 
work done during the year 1898, Nearly all the work laid 
out in 1897 is completed. Most of the work laid out early in 
1898 is also completed, the appropriation for this having been 
made in 1897, for the purpose of beginning construction before 
the appropriation of 1898 would be available. A number of 
roads are uncompleted, owing to the lateness of the appropria- 
tion ; and, on account of the weather, work on most of the 
roads was suspended three weeks earlier than last year. 

Construction work during the past year has been carried on 
under 111 contracts, covering 124 lay-outs, made in 12 cities 
and 75 towns. 

The following statement exhibits the principal operations of 
the engineering and construction departments during the year 
1898: — 



Excavation and borrow (cubic yards), 
Ledge excavation (cubic yards), . 
Culverts built (approximate number), 

Bridges built, 

Dry masonry (cubic yards) , . . . 
Cement masonry (cubic yards), . 

Gravel (cubic yards), 

Telford (square yards), . . . , 
Shaping (square yards), .... 
Macadam and gravel surfacing (square yards). 

Broken stone (tons), 

Guard rail (lineal feet), .... 
Side drains (lineal feet), .... 



258,646.00 

16,676.61 

393* 

16* 

8,784.43 

4,684.72 

40,379.60 

9,958.50 

476,492.00 

391,746.00 

116,267.41 

55,483.40 

74,611.00 



* Includes some work done in 1897. 
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r smaller than 12-inoli, 
I 12-iDch, 
Vitrified clay pipe (lineal feet) , ^ IMnch, 

j 18-inch, 



Iron pipe (lineal feet). 



Stone boands set, • 



(^84.incb, 
' 10-inch, 
12-inch, 
16-inch, 
18-inch, 
24-inch, 
1 80-inch, 



4,857.00 

8,768.00 

98.00 

838.00 

1,065.00 

120.00 

495.00 

72.00 

825.00 

184.00 

25.00 

1,142.00 



Statement or Expenditures foe 1898. 
The Legislature of 1897 appropriated $200,000 for construc- 
tioD in 1898. This amount enabled the commission to make 
allotments early in the year, and construction began as soon as 
the necessary work incident to the preparation of lay-outs and 
contracts could be done. The Legislature of 1898 appropri- 
ated $400,000, of which $300,000 was for work in 1898. If 
the 1898 appropriation had been available May 1 the work of 
construction could have been completed by December 1, ex- 
cept such grading of roads as the commission might determine 
to have done late in the season. 

Bridges. 

In the past year more bridges have been built and contracted 
for than during the whole previous period since July, 1894, 
when the construction of State highways first began. 

Bridges of the following construction have been contracted 
for or built in the towns named : — 

Plate girder bridges, wooden floor : Ashfield, Buckland and 
Williamsburg. 

I-beam construction, wooden floor: Brookfield, Buckland, 
Warren, Windsor and Westminster. 

I-beam construction, solid floor, brick arches: Lunenburg 
and Sudbury. 

Wooden bridges : Russell, two ; Gardner, two. 

^ Maintenance. 

The amount expended in maintenance has been for the most 
part caused by the cleaning of gutters and the placing of bind- 
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ing material upon roads travelled mostly by light vehicles and 
upon roads which are exposed to sweeping winds, which re- 
move the binder faster than the wear of the stone supplies it. 
The dry weather of August also made it necessary to put bind- 
ing material on some roads which were unaffected by previous 
dry spells. 

The very high tide of Nov. 27, 1898, forced the water over 
roads on the Cape and at Martha's Vineyard, and was the cause 
of considerable expense for repairs on the roads in Brewster, 
Dennis, Sandwich and Cottage City. 

The high tide of February, 1898, went over nearly a mile of 
the Cottage City road, removing the binder and cutting an 
opening at the bridge over Sengekontacket River. A portion 
of the crest of the beach was also washed away, and, if not re- 
placed by the action of the waves, it will be necessary to build 
jetties, as was done on the other side of the river. 

At Athol the retaining wall which was overthrown by the 
washing effect of two heavy showers in the summer of 1897 has 
been rebuilt in a substantial manner, and to a thickness cor- 
responding to its height, the old wall being but 2 feet thick 
where the height was 8 feet. As the wall was in place at the 
time the road was taken as a State highway, and had stood two 
winters with no apparent defect, the expense of rebuilding it 
should be charged to construction instead of repairs. 

The tendency to allow horses to travel in a single track is less 
now than when the roads were first built. The care taken by 
drivers on most roads to avoid this is due in part to the erec- 
tion of "Don't drive in the middle of the road" signs, and 
also because drivers see the necessity of using the entire sur- 
face of the road, in order to keep it smooth. In the table 
showing the width commonly used for travel on the different 
roads it will be observed that the travel is still too restricted ; 
and, as no surface can long withstand a constant striking of 
horses' hoofs at one point, this will explain why horse tracks 
gradually appear on our roads. 

Formerly, when horse tracks formed on a road, it was neces- 
sary to fill them with No, 2 stone, covering with screenings and 
rolling with a steam roller, or, if more convenient, with a horse 
roller. The result was that the horses would continue to travel 
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The supervisors of Colambia County, N. Y., petitioned the 
State engineer of New York to expend a portion of the appro- 
priation for improTement of highways in contructing a road in 
Lebanon to connect with the state highway in Hancock ; Tv-Iiicli 
petition was granted, and an allotment for the road was made, 
the contract was let and construction has been begun. Xlie 
route followed is substantially as petitioned for. An appro- 
priation should be nutde early in spring to allow the HancoclL 
road to be completed for the summer travel. 

SwAMPSCOTT Road. 

The new State highway at Swampscott, through Paradise 
Woods to Salem Street, passes for about 1,400 feet over a 
meadow, through which a fill about 3 feet in depth was made 
for the road. Drains were put in, and on the southerly side 
of the ditch which drained the meadow gravel was found less 
than 2 feet below the surface. On the northerly side of the 
ditch was gravelly subsoil, and about 200 feet northerly from 
the ditch was a slight depression in which water stood. To 
dispose of this water an iron pipe was laid under the road, and, 
as the excavation was through muck and loam, the pipe was 
laid on grillage. 

The road bed had been rough-graded early in the spring, 
when frost was in the ground. When the frost came out some 
settlement was noticed, but was attributed to the soft sub-grade, 
and teams continued to pass over the place, carrying pipe, stone 
and other material. When the road was brought to a finished 
grade the settlement became evident. Soundings were then 
taken, which showed that the soft material extended for about 
450 feet, and its depth gradually increased from the solid land 
on each side towards the centre, where, for about 60 feet, a 
maximum depth of 23 feet below grade was found. The place 
was again brought up to a finished grade, and the contractors 
allowed the public to use the road. I went to examine the 
road for acceptance, but noticed further settlement, and ordered 
it filled, and the road was closed for travel. Shortly afterward 
it was reported that this section of road had settled 2 feet. It 
was again filled, and when the ground froze the road for a 
orth of 125 feet again settled to a depth varying from at 
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1898 lay-out would have to be hauled for some distance, and 
as stone, although of poor quality, was abundant and would 
cost no more than gravel, 6 inches of broken stone as it came 
from the cinisher was used for a foundation. Next spring will 
determine whether this mode of construction is advisable. 



Electric Railways. 

In many cases where electric railways were built on roads 
before the roads were taken for State highways, the lines and 
grades for the tracks were not supplied by the proper author- 
ities, and the railway companies, not wishing to incur the ex- 
pense of reducing grades, changing travelled way, etc., so 
located the tracks as not to interfere with the travel, reducing 
the grades only where it could be done at comparatively slight 
expense. Had greater changes been made in that part of the 
road occupied by the tracks, changes in the grade of the road 
bed of the highway would also have been necessary. 

If electric street railway companies, when they petition a 
town or a city for a location for tracks, are given definite loca- 
tions and grades, and made to conform to them in the con- 
struction of the railway, much annoyance and trouble to the 
authorities, as well as expense to the railway companies, would 
be saved. Roads having railways so located could then be 
taken for State highways without subjecting the railway com- 
panies to the expense and trouble of making changes. The 
Taunton & Providence Electric Street Railway Company so 
placed its tracks that no changes will be necessary when the 
highway is reconstructed, 

Hancock Road. 
The commission having made an allotment for the Hancock 
road early in the year, a section of road was laid out and con- 
structed as far as could be until provision should be made for 
its continuance in Lebanon, N. Y., by the authorities of that 
State, as in order to obtain a feasible grade it was necessary to 
abandon the old road and follow a new location, which, at the 
State Jine, is several hundred feet from the old road and 19^ 
feet above it. 
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The supervisors of Columbia County, X. Y., petitioned the 
State engineer of New York to expend a portion of the appro- 
priation for improvement of highways in contructing a road in 
Lebanon to connect with the state highway in Hancock ; which 
petition was granted, and an allotment for the road was made, 
the contract was let and construction has been begun. The 
route followed is substantially as petitioned for. An appro- 
priation should be made early in spring to allow the Hancock 
road to be completed for the sunmier travel. 

SwAMPscoTT Road. 

The new State highway at Swampscott, through Paradise 
Woods to Salem Street, passes for about 1,400 feet over a 
meadow, through which a fill about 3 feet in depth was made 
for the road. Drains were put in, and on the southerly side 
of the ditch which drained the meadow gravel was found less 
than 2 feet below the surface. On the northerly side of the 
ditch was gravelly subsoil, and about 200 feet northerly from 
the ditch was a slight depression in which water stood. To 
dispose of this water an iron pipe was laid under the road, and, 
as the excavation was through muck and loam, the pipe was 
laid on grillage. 

The road bed had been rough-graded early in the spring, 
when frost was in the ground. When the frost came out some 
settlement was noticed, but was attributed to the soft sub-grade, 
and teams continued to pass over the place, carrying pipe, stone 
and other material. When the road was brought to a finished 
grade the settlement became evident. Soundings were then 
taken, which showed that the soft material extended for about 
450 feet, and its depth gradually increased from the soUd land 
on each side towards the centre, where, for about 60 feet, a 
maximum depth of 23 feet below grade was found. The place 
was again brought up to a finished grade, and the contractors 
-allowed the public to use the road. I went to examine the 
road for acceptance, but noticed ftirther settlement, and ordered 
it filled, and the road was closed for travel. Shortly afterward 
it was reported that this section of road had settled 2 feet. It 
was again filled, and when the ground froze the road for a 
length of 125 feet again settled to a depth varying from at 
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Table showino 


WlDTHfl 


OF Travelled Wat. 






TOWN OB errr. 


County. 


Width 
of 


MAzmuM Width 
Wat. 


Width of Com- 
Wat. 




18M. 


1M7. 


IMS. 


ISM. 


1897. 


1898. 


Aetuhnet, . 


Bristol, 


15 


. 


16 


18 


. 


12 


9 


Adami, • 






Berkshire, . 


16 


- 


- 


11 


- 


- 


7 


Andover,* 






Essex,. . 


18 


24 


24 


24 


24 


20 


1« 


Andov«r.t 






Essex,. . 


15 


- 


- 


11 


- 


- 


8 


A.hby. . 






Middlesex, . 


15-20 


12 


12 


12 


9 


9 


9 








Franklin, . 


Graded, 


- 


- 


16 


- 


- 


10 


Athol, . 






Worcester, . 


17 


16 


16 


20 


10-12 


12 


14 


Anbarn, 






Worcester, . 


15 


12 


18 


14 


9 


9 


10 


BATDBtable, 






Barnstable, . 


15-18 


- 


- 


21 


- 


- 


12 


Bmrv, • 






Worcester, . 


16 


- 


18 


14 


- 


9 


7 


Bedford, 






Middlesex, . 


16 


- 


12 


16 


- 


8 


10 


Beverly, 






Essex, . 


18 


20-24 


82 


24 


20 


16 


16 


Bourne, . 






BamsUble, . 


15 


- 


10 


18 


- 


8 





Bozborough, . 






Middlesex. . 


16 


- 


12 


18 


- 


8 


10 


Brewster, 






Barnstable, . 


15 


- 


12 


12 


- 





9 


Brimfield, 






Hampden, . 


Screened 

gravel. 

18 


- 


- 


11 


- 


- 


8 


BrocktOD, 






Plymonth, . 


- 


18 


12 


- 


12 





Brookfield, 






Worcester, . 


15 


- 


12 


12 


- 


9 


9 


BncklaDd, 






Franklin, . 


1624 


10 


10 


15 


7-0 


8 


8 


Charlemont, 






Franklin, . 


16-21 


- 


16 


16 


- 


10 


10 


Chelmsford, 






Middlesex, . 


18 


- 


- 


. 


- 


- 


. 


Ohioopee, 






Hampden, . 


20 


- 


20 


20 


- 


12 


12 


Oohasset, 






Norfolk, 


16 


- 




10 


- 


- 


7 


OolreiD, . 






Franklin, . 


Gravel, 


- 


- 


- 


- 


- 


. 


Concord, 






Middlesex, . 


15 


- 


16 


16 


- 


10 


10 


Cottage City, 






Dnkes, 


16 


- 


21 


10 


- 


16 


7 


Dalton, . . 






Berkshire, . 


15 


20 


20 


21 


20 


16 


18 








Bristol, 


18 


- 


- 


- 


- 


- 


- 


Deerfleld, . 






Franklin, . 


16 


12-14 


14 


1« 


11 


12 


12 


Dennis, . 






Barnstable, . 


16 


- 


12 


16 


- 





7 


Dazbury, 






Plymonth, . 


16 


12-14 


12 


10 


7 


9 


7 


Basthampton, 






Hampshire, . 


16 


12-13 


12 


14 


9-10 


10 


10 


Edgartown, 






Dnkes, 


16 


- 


21 


10 


- 


16 


7 


Brring, . 






Franklin, . 


Gravel, 


- 


- 


- 


- 


- 


- 


Fairhaven, 






Bristol, 


16 


- 


18 


18 


- 


12 


10 


FItchbnrg (East), 




Worcester, . 


18 


- 


- 


18 


- 


- 


15 



• 1896 and 1896 lay-oaU. 



t 1897lAy.oat. 
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Table showing Widths of Tbayelled Wat — Continued. 



TOWN" OR CITY. 


Ooanty. 


Width 
of 


Maxixuii Wedth 

OF Tratbujed 

Wat. 


Width of Cox- 

XOMLT TraYBLLSD 

Way. 


^ X^ » W mi% ^^ *• ^^^ ^ ^ • 


Macadam. 


189«. 


1897, 


1898. 


1896. 


1897. 


1898. 


Fitehbarg (West), 


Worcester, . 


16 


15 


14 


18 


10 


10 


16 


Ctardner, 


Worcester, . 


Graded 


- 


12 


16 


- 


8 


10 


GIoQcester, 


. 


Essex, . 


16 


17 


18 


16 


18 


12 


Goshen, . 


. 


Hampshire, . 


16 


10 


11 


10 


T 


8 


7 


Grafton, 


. 


Worcester, . 


16 


- 


11 


14 


- 





10 


Granby, . 


. 


Hampshire, . 


16 





14 


14 


6 


10 


8 


Great Barrlngton, 


Berkshire. . 


16 


- 


26 


26 


- 


12 


14 


Great Barrington, 


Berkshire, . 


Gravel, 


- 


- 


26 


- 


- 


11 


Greenfield, . 


Franklin, . 


18 


- 


- 


- 


- 


- 


- 


Hadley, . 




Hampshire, . 


16 


16-18 


14-17 


18 


10 


10 


10 


Hancock, 




Berkshire, . 


Gravel, 


- 


18 


11 


- 


8 


9' 


Hardwiek, 




Worcester, . 


16 


- 


- 


16 


- 


- 


8 


Hingham,* 




Plymouth, . 


Gravel, 


17 


16 


16 


10 


9 


10 


Hingham,t 




Plymouth, . 


16 


- 


10 


10 


- 


8 


7 


Holbrook, 




Norfolk, . 


16 


- 


12 


9 


- 


8 


7 


Hoiden, . 




Worcester, . 


16-18 


18-18 


11 


14 


10 


9 


10 


Hantington, 




Hampshire, . 


16 


9 


11 


11 


7 


8 





Lawrence, 




Essex, . 


18 


- 


21 


21 


- 


17 


18 


Lee. . 




Berkshire, . 


16-24 


16-21 


17 


10 


12-16 


11 


18 


Leicester, 




Worcester, . 


16-18-24 


16 


20 


26 


10-12 


12 


16 


Lexington, 




Middlesex, . 


16 


16-20 


16 


16 


16 


12 


10 


Lincoln, . 




Middlesex, . 


16 


16 


16 


16 


10 


9 


10 


Lowell (Nortli), . . 


Middlesex, . 


16 


- 


16-26 


26 


- 


9-12 


10 


LoweU (South), . 


Middlesex, . 


18 


- 


18 


20 


- 


12 


12 


Lunenburg, . 


Worcester, . 


16 


- 


- 


- 


- 


- 


- 


Marion,! . . . 


Plymouth, . 


16 


16 


18 


16 


10 


9 


10 


Marion.f . . . 


Plymouth. . 


16 


- 


12 


16 


- 


9 


10 


Marlborough (North- 

borough) . 
Marlborough (Sudbury), 


Middlesex, . 
Middlesex, . 


16 
15 


. 


- 


14 
12 


„ 


- 


10 
10 


Marshfield, . . . 


Plymouth, . 


16 


14 


12 


11 


8 


9 


7 


Mattapoisett, . 


Plymouth, . 


16 


- 


18 


15 


- 


12 


10 


Merrlroac, 


Essex, . 


16 


- 


12 


12 


- 








Methuen, 


Essex, . 


16 


- 


15 


16 


- 


10 


12 


Middleborough, . . 


Plymouth, . 


16 


25-30 


21-12 


21 


20-25 


21-9 


10 


Moneon 


Hampden, . 


16 


12 


14 


15 


8-10 


10 


10 


Montague, 


Franklin, . 


16 


- 


- 


9 


- 


- 


7 


Nantucket, . 


Nantucket, . 


16 


- 


21 


16 


- 


8 


7 



• 1894 lay-out. f 1890 a°d 1897 lay-outs. % 1894 and 1895 layouts. § 1897 lay-out 
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Table showing Widths of Trayelled Wat— Continued. 





County. 


Width 

of 

Macadam. 


Uaximvm Width 
Way. 


Wi]>TH OF Com- 
Wat. 




18M. 


1897. 


1898. 


1896. 


1897. 


1898. 


N«w Bralntree, . 


Worcester, . 


16 


- 


- 


16 


- 


- 


8 


Nswbaryport, 


BSMX, 


15 


16 


18 


18 


8-10 


9 


10 


Norfolk, . . . 


Norfolk, . 


16 


10 


10 


9 


10 


7 


7 


North AdamB, 


Berkshire, . 


16 


10-12 


18 


14 


8-10 





10 


Northampton (Bridge 

Street). 
Northampton,* . 


Hampshire, 


20 


18 


18 


18 


12 


14 


12 


Hampshire, . 


16 


- 


12 


18 


- 


10 


12 


North AtUeboroiigh,t . 


Bristol, 


16-S4 


16-90 


18 


21 


10-16 


15 


12 


North Attleboroiigh,t . 


Bristol, 


arayel. 


- 





8 


- 


6 


6 


Northboroagh, 


Worcester. . 


15 


- 


12 


14 


- 


8 


10 


North Beading, . 


Middlesex. . 


15 


- 


- 


11 


- 


- 


8 


Norwood (ElUa end), . 


Norfolk, . 


16 


- 


10 


16 


- 


10 


10 


Norwood (Walpole end) , 


Norfolk, . 


16 


- 


- 


12 


- 


- 





Orange 


Franklin, . 


17 


10 


10 


20 


10-12 


12 


16 


Pazton, . 




Worcester, • 


16 


13 


18 


18 





10 


10 


PhiUipston, . 




Worcester, . 


15 


- 


- 


12 


- 


- 


10 


Plttofield (Weet), 




Berkshire, . 


15 


- 


21 


14 


- 


12 


11 


Pittefleld (Bait), 




Berkshire, . 


Gravel, 


- 




25 


- 


- 


18 


Plymouth, . 




Plymouth, • 


16 


15 


12 


9 





8 


7 


Princeton, . 




Worcester, . 


15 


- 


11 


12 


- 


8 





Behoboth, . 




Bristol, 


15 


9 


15 


12 








7 


Beyere, . 




Suffolk, . 


24 


- 


- 


28 


- 


- 


15 


Bichmond, . 




Berkshire, . 


Gravel, 


- 


16 


9 


- 


8 


7 


BaMell(WeBtfieldend), 


Hampden, . 


16 


8-10 


11 


12 


7 


7 


10 


Base ell (Huntington 

end). 
Sandwich, . 


Hampden, . 


16 


8-10 


11 


12 


7 


7 


10 


Barnstable, . 


15 


- 


11 





- 


9 


7 


Sangus, . . 




Essex, . 


20 


- 


- 


- 


- 


- 


- 


Soituate, 




Plymouth, . 


15 


14 


18 


18 


8 


12 


10 


Bhelbume, . 




Franklin, . 


15-18 


12-16 


12-15 


20 


8 


10 


12 


ShrewBbury, . 




Worcester, . 


15>18 


12-18 


18 


20 


7-12 


12 


14 


Somerset, 




Bristol, 


15-18 


15 


18 


18 


9 


12 


9 


South Hadley, 




Hampshire, . 


16 


16 


14 


14 


10 


10 


10 


Sterling, 




Worcester, . 


16 




11 


12 


- 


7 


7 


Stoneham, . 




Middlesex, . 


16 


- 




16 


- 


- 


10 


Sturbridge, . 




Worcester, . 


16 


- 


11 


14 


- 


8 


12 


Sudbury, 




Middlesex, . 


16 


- 


- 


12 


- 


- 


10 


Sunderland, . 




Franklin, . 


15 


- 


- 


16 


- 


- 


12 


^ampicott, . 




Essex, . 


Gravel, 


- 


- 


- 


- 


- 


- 



* 1897 lay-out. 



t 1894 and 1896 lay-outo. 



t 1896 and 1897 Vay^uts. 
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Table showing Widths op Travelled Way- 


- Concluded, 




TOWN OB CI 


TY. County. 


Width 

of 

Macadam. 


MATmuM Width 
Wat. 


Width of Com- 

XOHLT TbAYELLED 

Way. 




189«. 


1897. 


1898. 


189«. 


1897. 


1898. 


Tannton, 


. Bristol, 


16 


20 


20 


15 


10-15 


10 




Ttobnry, 


. Dukes Co., - 


15 


- 


21 


15 


- 


15 




TownaeDd, . 


. . Middlesex, . 


15 


- 


12 


13 


- 


8 




Tmro, . 


. Barnstable, . 


10 


- 


6 


6 


- 


6 




Tyngsborough, 


. . Middlesex, . 


15 


10 


12 


12 


10 


8 




Uxbridge, • 


. Worcester, . 


15 


- 


- 


12 


- 


- 




Walpole (Norv 
Walpoie (Norfolk 


d Norfolk, 
end), Norfolk, . 


15 
15 


15 


12 
10 


12 
10 


8 


9 
7 




Ware, . 


. Hampshire, . 


15 


- 


- 


15 


- 


- 




Warebam ( B o u 

end). 
Warebam (Marlon 


me Plymouth, . 
end), Plymouth, . 


15 
15 


: 


15 


12 
12 


: 


10 




Warren, 


. Worcester, . 


15 


18 


12 


12 


7 







Watertown, . 


. Middlesex, . 


27 


S3 


33 


33 


25-80 


25-80 




Wayland, 


. . Middlesex, . 


15 


- 


- 


13 


- 


- 




Wenham, 


. Essex, . 


15-18 




14 


14 


- 


9 




Westborougb, 


. Worcester, . 


15 


- 


12 


12 


- 


10 




Wert Boylston, 


. Worcester, . 


Screened 

gravel. 

15-18 


- 


- 


12 


- 


- 




Westfield (East), 


. Hampden, . 


18 


13 


16 





9 




Westfield (Wert), 


. Hampden, . 


18 


- 


- 


14 


- 


- 




Westminster, 


. Worcester, . 


15 


15 


15 


15 





10 




West Newbury, 


. Essex, . 


15 


14 


12 


14 


8 


8 




Weston, . . 


. . Middlesex, . 


Gravel, 


- 


- 


25 


- 


- 


20 


Westport, . 


. . Bristol, 


18 


14 


21 


21 


14 


12 


12 


West Springfield, 


. Hampden, . 


18 


12-16 


14 


18 


10 


10 


15 


West Tlsbury, 


. Dukes Co., . 


10-12-15 


- 


15-20 


15 


- 


8-15 


7 


Weymontb, . 


. Norfolk, . 


15 


21 


18-21 


17 


21 


12-15 


10 


Wbitman, 


. Plymouth, . 


18 


15 


22 


21 


11 


13 


12 


Wilbrabam, . 


. Hampden, . 


15 


8-9 


11 


11 


7 


8 


8 


Wiliiamsbnrg, 


. Hampshire, . 


15 


- 


12 


12 


- 


8 


8 


WilUamstown, 


. Berkshire, . 


15 


10-12 


13 


18 





9 


10 


Windsor, 


. Berkshire, . 


Gravel, 


- 


12 





- 


6 


6 


Worcester (Paxtoz 


0, . Worcester, . 


15 


- 


12 


20 


- 


10 


10 


Worcester (Holdei 


i), . Worcester, . 


15 


- 


- 


14 


- 


- 


10 


Wrentham (Nor 

end). 
Wrentham (North 

boronghend). 
Yarmouth (North) 


folk Norfolk, . 
Attle- Norfolk, . 
, . Barnstable, . 


15 
15 
15 


- 


11 

11 

15-21 


10 
18 
21 


- 


8 

8 

12-15 


7 
7 
9 


Yarmouth (South) 


, . Barnstable, . 


15 


- 


12-21 


21 


- 


8-15 


7 
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Towv OB om. 



5; 

I 



-S^ ^^ o^ 

£"P ^*o -"O 

S^ SS &S 

=>• S>* '2>' 



• 





-z 


^ 


« 


g 


r 





s 


8? 


as 


t 



1 A«lri»7, . . . 


303 ! TowB, .... 


1. 


. 


♦ITS 


03 00 


$0 00 


2 


AehflekU . . . 


200 JoeephD.GeBMro. . 


$0 22 00 28 


100 


! 350 


600 


S 




004 


Tattle Ik Sdgerly.. . 


' 28 


20 


80 


600 


67S 


4 


Anbuni, . 


ass 


'Town, • . . . 


^ 


35 


175 


i 400 


700 


6 Beverly, • 


SIO 


City, . 




i ^ 


40 


ITS 


400 


700 


6 Boarne, . 


323 


Town, . 




so 


- 


175 


1 350 


700 


7 1 Broekton. . 


317 


City, . « 




'i »- 


SO 


175 


! 300 


650 


8 


Brookfield^tt . . 


307 


Town, . 




\ » 


40 


175 ' 


350 


700 





Baeklaiid,ii,>> . 
Churlemont, . 


308 

200 


Town, • 




:. 90 

ll » 


SO 


175 
175 ' 


300 
300 


600 


10 


Town, . 




60O 


11 


Gharlemoiit, . 


351 


Jarvls Engineering Co^ 


ll - 
1 


- 


. 1 


- 


>*8 67 


12 


Chelmsford, 


345 


C. H. KeUeher, . . 


1 25 


- 


200 ' 


500 


800 


IS 


Chleopee, . 


352 


City, . . . . 


35 


30 


175 1 


500 


800 


14 


Oolrain, . 
CoDoord, . 


318 
810 


Town, • • . . 


35 
35 


35 


200 
175 


4 00 
400 


7 00 


16 


Town, . . . . 


700 


16 


Dennia, . 


280 


A. J. Wellington, . . 


25 


80 


- 


400 


800 


17 


Erving, . . . 


840 


J.D.Bhen, . . . 


24i 


- 


110 


250 


650 


18 


Gardner, . 
Gloaeester, 


202 
288 


Town 


80 

40 


50 


1 75 
1 25 


300 
800 


7 00 


10 


City, . . . . 


600 


20 


Hadley, 


336 


A. J. Wellington, . 


50 


60 


4 00 


6 00 


12 00 


21 


Haneook, . 


208 


Harries Sc Letteney, . 


28 


85 


- 


3 60 


4 75 



1 Band and gravel 30 cents and hard-pan and elay 50 cents per cable yard. 

s Bridge contract No. 844, Walsh Boiler and Iron Works, $895. 

10 Flnme and cofferdam at cost. " Saperstmctures of bridges at cost. 

u Deduction of $1,000, contrlbnted by town. ^ Masonry for bridge foundation. 
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Appendix B. 



State Roads during 1898. 



? 


2 

a* 
OD 


9 

U 
08 
P 

a* 
m 

M 

'4 

OD 


Bbokxn Stone. 


Pipe Culvbbts. 


1 

i 
1 


« 

9 

a 

5 

•i 

•ah 
5 


• 
•o 
a 

1 


1 

1 




1 

5 

1 


1 


1 

1 


&2 

58 

1 


a h. 

It 

O 




$0 50 


$0 30 


$0 02 


«$1 66 


- 


$0 60 


- 


$0 16 


$0 80 


$126 


Coat 


1 


- 


- 


- 


- 


- 


60 


- 


16 


40 


1 60 


- 


2 


- 


- 


- 


- 


- 


*2 00 


6 $2 00 


16 


80 


180 


- 


8 


60 


30 


02 


- 


$1 76 


60 


- 


16 


86 


140 


- 


4 


60 


36 


02 


- 


1 80 


•45 


»35 


16 


86 


126 


Cost 


5 


• 76 


36 


02 


1 66 


- 


60 


»CoBt 


16 


86 


1 25 


Cost 


6 


60 


30 


02 


1 16 


- 


60 


- 


16 


30 


1 60 


Cost 


7 


60 


36 


02 


- 


185 


60 


- 


15 


86 


1 35 


- 


8 


50 


SO 


02 


- 


105 


60 


- 


16 


- 


1 60 


- 





60 


86 


02 


131 85 


2 06 


60 


- 


16 


85 


1 26 


Cost 


10 
11 


46 


30 


02 


- 


1 00 


60 


•60 


20 


"20 


100 


^20 00 


12 


98 


40 


02 


- 


170 


60 


- 


16 


18 40 


1 60 


35 00 


18 


<«100 
1 60 


j » 


02 


- 


- 


60 


*2 00 


16 


86 


1 60 


COBt 


U 


50 
40 


35 
25 


02 
02 


146 
180 


- 


60 
60 


W COBt 

• 60 
" 80 
"1 80 

*145 


16 
14i 


85 
"26 


185 
1 50 
160 


OOBt 

20 00 
16 00 


16 
16 
17 


60 


35 


- 


- 


- 


60 


- 


16 


85 


1 60 


- 


18 


1 00 


30 


02 


1 26 


- 


60 


» Coit 


17 


80 


1 75 


COBt 


10 


80 


60 


02 


- 


220 


70 


- 


26 


50 


1 60 


- 


20 


68 


- 


- 


- 


- 


- 


- 


16 


22 


100 


- 


21 



* Original contract price; 10 cents per ton deducted becanse of use of State roller. 

* Twenty>four inch vitrified clay pipe, laid on gravel base. 

B Twenty- four inch vitrified clay pipe, laid on concrete base. • Ten inch vitrified clay pipe, laid. 

^ Eight inch vitrified day pipe, laid. • Screened gravel. > Twelve inch cast-iron pipe, laid. 
" Bed granite. >' Bide-drain extensions 20 cents per lineal foot. 

10 Sixteen inch cast-iron pipe, laid. " Fifteen inch vitrified clay pipe, laid, 

u Ten inch cast-iron pipe, laid. " Eighteen inch cast-iron pipe, laid. 
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Showing Contbact Prices on 





TOWN OB CITY. 


1 

o 

1 

s 






1 

BXOAYATION. 


' RUBBU 

MASointT. 




Contractor. 


All Kinds (Cubic 
Yard). 


1 


I.I 


Dry (Cubic 

Yard). 


o 

p 

ft 


1 


Holbrook- Weymouth, 


286 


J. 8. Lane St Son, 




I$0 30 


- 


$2 50 


- 


- 


2 


Holdeo, . . . 


300 


Town, . 




85 


- 


1 75 


$3 00 


$6 00 


8 


Leicester, . 


293 Town, . 




1 86 


$0 85 


1 75 


300 


700 


4 


Lexington, 


S85 


Town, . 




i s. 


- 


1 75 


8 50 


800 


5 


Lowell, . . . 


201 


Asa Ooddard, 




40 


- 


200 


- 


800 


6 


Lanenbnrg, 


810 


C. H. KeUeher, 




26 


85 


- 


800 


600 


7 


Manhfield, 


820 


Town, . 




80 


- 


1 75 


400 


700 


8 


Merrimae, . 


346 


If icbael Caahman, 




82 


40 


1 50 


800 


600 





Middleborongh,* . 


321 


Town, . 




80 


- 


1 75 


8 50 


700 


10 


Montagae,io 


297 


Town, . 




25 


25 


175 


400 


700 


11 


Newbnryport, . 


842 


Michael Cashman, 




17 


- 


10 


2 50 


850 


12 


Norfolk, . 


353 


Town, . 




- 


- 


- 


- 


- 


13 


Northampton, . 


887 


City. . . 




86 


40 


1 76 


860 


700 


14 


Nortbborongh, . 


334 


Fred E. Ellis, 




40 


- 


100 


600 


000 


16 


North Reading, 


347 


C. H. KeUeher, 




25 


- 


200 


4 60 


800 


16 


Paxtoo, . 


301 


Town, . 




u. 


- 


175 


800 


600 


17 


PhUlipston, . . 


328 


J. J. Welch & Co., 


30 


40 


200 


400 


700 


18 


Pittsfield, . . . 


325 


Harries & Letteney, 


40 


38 


4 25 


4 60 


7 80 


10 


Plymonth, . 


302 


Edwin D. Bell, 




25 


- 


- 


- 


- 


20 


Revere, 


288 


T. Stuart 8c Bon, 




"30 


"60 


1 50 


3 76| 


"4 6o( 


21 


Richmond, 


338 


Town, . 




26| 


- 


116t 


2S3i 


466} 


22 


RuBBell.» . . . 


294 


Town, . * . 




30 


- 


160 


800 


700 


23 


RasBell,» . - 


339 


Town, . 




30 


30 


1 76 


850 


700 


24 


Sandwich," 


335 


Town, . 




30 


80 


1 75 


400 


700 


26 


Shrewsbnry, . 


311 


Town, . 




40 


40 


1 76 


- 


700 


26 


South Hadley, . 


343 


Amos D. Bridge, 




20 


50 


140 


3 75 


600 



3 Sand and gravel 35 cents and hard-pan and clay 60 cents per cubic yard. 
» Moving and rebuilding common wall, $1.60 per rod. '» Grubbing, $175. 

IS Sand and gravel 36 cents and hard-pan and clay 45 cents per cubic yard. 
" Loam, per cubic yard. " Sodding, 2i cento per square foot. " Concrete masonry. 
*» Superstructures of bridges at cost. •• Repairs on bridge, at cost. 



No. 54.] 



APPENDIX B. 



51 



^ A» specified, per ton. 

* Original contract price ; 10 cents per ton deducted because of use of State roller. 

* Twelve inch cast-iron pipe, laid. ' Brick inlets. 

• Eighteen inch vitrified clay pipe, laid. ^ Eight inch vitrified day pipe, laid. 

• Bide-drain extensions 20 cents per lineal foot. " Eighteen inch cast-iron pipe, laid. 
^* Twenty-fonr inch vitrified clay pipe, laid on gravel base. 

^* Twenty-fonr inch vitrified clay pipe, laid on concrete base. 

1* Cobble gutters, per square yard. ^^ Ten inch vitrified clay pipe, laid, 

so Piling, per lineal foot. '^ With wooden posts. ^ With iron posts. 

s* Screened gravel. ^ Fifteen inch vitrified clay pipe laid. 



State Roads duktnq 


1898 


— Continued. 










? 


2 

! 


o 

h. 
08 
P 
a* 

s 

ft 


Bbokbn BTOini. 


Pips Culybbts. 


1 

t 


08 
O 

a 


i 
1 


1 




JO 

S 
1 

2 


1 


i 

1 


II 


i 

Id 
o 




$0 35 


- 


$0 02 


$1 20 




- 


- 


- 


$0 86 


- 


- 


1 


65 


$0 30 


02 


186 


- 


$0 60 


- 


$0 15 


36 


$1 60 


- 


2 


1 16 


11 00 


02 


*130 


- 


65 


- 


16 


86 


1 60 


C!ost 


8 


00 


30 


02 


145 


- 


60 


*Cost 


16 


86 


160 


•Cost 


4 


65 


- 


02 


- 


$1 85 


•1 00 


'$0 60 


- 


86 


150 


$26 00 


6 


55 


- 


02 


1 80 


1 75 


60 


•90 


16 


- 


1 50 


- 


6 


60 


33 


02 


1 55 


- 


60 


- 


16 


35 


1 60 


- 


T 


60 


40 


Oil 


1 35 


- 


50 


- 


28 


8 22 


76 


- 


8 


60 


80 


02 


1 35 


- 


60 


- 


15 


80 


140 


- 


9 


75 


85 


02 


- 


1 80 


60 


- 


15 


- 


125 


- 


10 


29 


40 


01 


1 00 


- 


726 


"1 60 


23 


•20 


60 


26 00 


11 


- 


- 


- 


1 60 


- 


- 


- 


- 


- 


- 


- 


12 


60 


30 


02 


- 


190 


60 


1*2 00 


15 


86 


1 50 


- 


13 


45 


SO 


02 


1 20 


- 


80 


- 


30 


30 


1 50 


- 


14 


46 


20 


02 


130 


- 


60 


- 


20 


•36 


1 60 


- 


16 


60 


80 


02 


1 46 


- 


60 


- 


15 


85 


1 50 


Cost 


18 


50 


85 


02 


1 39 


- 


60 


1*2 00 


16 


86 


1 50 


- 


17 


80 


36 


02 


- 


1 94 


58 


- 


16 


29 


1 60 


- 


18 


40 


«77 


021 


129 


- 


- 


- 


- 


- 


- 


- 


19 


95 


"50 


02 


- 


200 


i "60 
\ 45 


1 W12 


S "17 
\ M20 


1 ^ 


100 


87 00 


20 


1-^ 


1 23J 


- 


- 


- 


40 


J "50 
1 "OO 


10 


7^ 


100 


- 


21 


65 


30 


- 


« 


- 


60 


- 


15 


35 


1 25 


Cost 


22 


70 


30 


- 


- 


- 


60 


"75 


15 


85 


1 25 


- 


23 


60 


35 


02 


1 60 


- 


60 


- 


16 


36 


1 86 


- 


24 


86 


35 


02 


1 57 


- 


60 


- 


16 


36 


1 50 


- 


26 


60 


60 


024 


- 


190 


70 


- 


15 


B22 


1 50 


- 


26 
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^ Supentruotare of bridge, $450. 
>^ BaperBtructnre of bridge, $175. 





TOWN OR CITY. 


1 






EzGAyATioir. 


RUBBUi 

Masonbt. 




Contraotor. 


All Kinds (Cubic 
Yard). 


s 



If 




J 

1 
1 


P 

1^ 




Sterling, . 


822 


Town, . 




$0 85 


$0 35 


♦175 


$4 00 


$7 00 




Badbary.i 


348 


White kGaffey, , 




25 


50 


200 


2 75 


7 00 




Bwampeeott. . 


279 


TatUe & Edgerly, 




85 


- 


80 


1 550 


6 00 




TaimtoQ, . 


812 


City, . . 




35 


- 


1 75 


8 50 


7 00 




Towniend, 


830 


C. H. KeUeher, 




SO 


- 


2 50 


4 50 


8 00 




Traro, 


313 


C. W. Snow, . 




S20 


- 


- 


. 


- 




Uxbridge, . 


331 


Pike & Eamee, 




82 


- 


1 50 


300 


7 00 




Walpole, . 


340 


John J. Falyey, 




80 


80 


200 


800 


e 00 




Wareham, . 


282 


Town, . 




25 


85 


175 


8 50 


6 00 


10 


Warren, . 


305 


J. S. Lane & Son, 




35 


40 


200 


- 


4 00 


11 


West Boylston, 


832 


Town, . 




30 


- 


175 


3 50 


7 00 


12 


Weitfleld, 


295 


Town, . 




85 


85 


1 75 


800 


7 00 


18 


Weetfield, . . . 


350 


Town, . 




30 


80 


1 76 


400 


7 00 


U 


Weetmineter," . 


326 


C.H. KeUeher, 




80 


85 


800 


5 00 


S 00 


15 


Westport, . 


289 


A.J.Wellington, 




60 


- 


4 00 


400 


8 00 


16 


Williamsbnrg," 


200 


Town, . 




m 


- 


824 


1 65 


3 80 


17 


Willlametown, . 


315 


Town, . • 




40 


45 


1 75 


4 60 


7 00 


18 


Wrentham, 


806 


Town, . 




80 


30 


1 75 


4 00 


7 00 



> Clay, $1.29 per cubic yard, 
u Superstructure of bridge, 55 per cent, of cost. 
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State Roads during 1898 — Concluded. 



f 




« 
u 


P 

e 

M 

a . 
a? 
*»* 


Bbokbn Stonb. 


PiPB CULVBBTS. 


1 

3 


« 
O 

a 

5 
s 

h 

s 


an 

P 
& 


1 

1 




i2 
1 

1 


1 


1 

Eh 


If 
Is 

¥ 


4 

id 
o 




$0 40 


$0 35 


$0 02 


- 


$1 50 


$0 60 


- 


$0 16 


$0 86 


$1 30 


Cost 


1 


&0 


30 


02i 


$1 60 


-i 


M 60 
S3 00 


i - 


17 


«86 


1 60 


$20 00 


2 


40 


- 


- 


- 


-i 


55 
»40 


s$l 50 
82 50 


\ " 


25 


1 ooj 


86 00) 
7 80 Ooi 


8 


55 


35 


02 


1 60 


- 


60 


- 


16 


85 


1 35 


- 


4 


60 


35 


02 


135 


- 


60 


- 


20 


80 


2 00 


- 


6 


- 


- 


- 


2 00 


- 


- 


- 


- 


- 


- 


- 


6 


46 


30 


Oli 


1 28 


- 


60 


- 


15 


26 


160 


- • 


7 


85 


36 


02 


1 28 


- 


60 


- 


20 


80 


1 60 


- 


8 


- 


36 


02 


1 70 


- 


60 


- 


15 


86 


1 25 


Cost 





50 


25 


02 


- 


180 


50 


- 


16 


- 


1 25 


- 


10 


{ 60 
j »1 00 


1 «0 


02 


«>2 00 


- 


60 


- 


15 


30 


1 30 


- 


11 


50 


86 


02 


- 


1 20 


60 


- 


16 


30 


125 


- 


12 


50 


30 


02 


- 


125 


60 


- 


15 


*30 


126 


„ 


18 


60 


25 


02 


1 80 


- 


50 


w«0 


15 


25 


1 00 


16 00 


14 


60 


- 


02 


165 


- 


8 40 


- 


25 


40 


1 50 


7 20 00 


16 


27i 


16i 


• 


- 


- 


83 


- 


081 


191 


681 


- 


16 


65 


80 


02 


1 70 


2 00 


60 


"60 


16 


86 


1 60 


16 00 


17 


65 


30 


02 


1 65 


- 


60 




15 


85 


1 40 


- 


18 



> Twelve inch cast'iron pipe, laid. ^ Twenty inch casMron pipe, laid. 

* Side-drain eztensions 20 cents per lineal foot. ^ Bight inch vitrifled clay pipe, laid. 

" Eighteen inch cast-iron pipe, laid. "> Brick inlets. > Screened gravel. 

'0 Original contract price; 10 cents per ton deducted because of nse of State roller. 
1* Eighteen inch vitrified clay pipe, laid. " Ten inch vitrified clay pipe, laid. 
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Appendix C. 



List of Complbtkd Roabs FiNAiiLY approved 

DURINO THE YeAR 1898, WITH DaTES OF 

Approval. 



CITY OB TOWN. 


Year 

of 

Lay-out. 


Number 

of 
Contract. 


Contractor. 


Date of 
Approval of 
Work doDe 
under Con- 
tract. 


Acnehnot 


1897 


186 


Town 


Nov. 10, 1898. 


Adams, . 








1897 


245 


George Bhand, . 


Sept. 22, 1808. 


Andoyer, . 








1897 


187 


Town, .... 


Kay 5,1898. 


Ashfleld, . 








1897 


268 


Keene & Foster, 


Oct. 12, 1898. 


Anbnrn, . 








1897 


188 


Town 


Sept. 29, 1898. 


BarnsUble, 








1897 


243 


A. J. Wellington, . 


May 12, 1898. 


Barre, 








1897 


246 


Thomas Hennesiy, . 


June 9,1898. 


Bedford, . 








1897 


238 


W.H.Mague, . . . 


May 5,1898. 


Beverly, . 








1897 


271 


aty, . . . . . 


Oct. 12, 1898. 


Boxborough, 








1897 


227 


Town, .... 


July 28, 1898. 


Brimfleld, 








1897 


262 


A. J. Wellington, . 


Oct. 12,1898. 


Brookfield, 








1897 


259 


Town, .... 


Aug. 18, 1898. 


Backland, 








1897 


201 


Town, .... 


Oct. 21, 1898. 


Charlemont, 








1897 


247 


Town, .... 


May 6,1898. 










1897 


260 


Town, .... 


Aug. 18, 1898. 


Concord, . 








1897 


217 


Town 


Aug. 18, 1898. 


Dennie, . 








1898 


280 


A. J. Wellington, . . 


Sept. 1, 1898. 


Bdgartown, 








1897 


202 


Town, .... 


May 19, 1898. 


Fitchburg, 








1897 


254 


City 


Oct. 27, 1808. 


Q-ardner, . 








1897 


208 


Town, .... 


July 14, 1898. 


Oardner, . 








1898 


292 


Town, .... 


Nov. 16, 1898. 


Grafton, . 








1897 


225 


Town, .... 


Aug. 4, 1898. 


Hancock, . 








1898 


298 


Harries & Letteney, • 


Sept. 22, 1898. 


Hard wick, 








1897 


263 


A. J. Wellington, . 


Aug. 18. 1898. 


Hingham, 








1896 


149. 172 


Town 


Feb. 24, 1898. 
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List < 


OF 


Completed Roads, etc. — Continued. 


CITY OR TOWN. 


Tear 

of 
Lay -out. 


Number 

of 
Contract. 


Contractor. 


Date of 
Approval of 
Work done 
under Con- 
tract. 


flingham. .... 


1897 


228 


Town 


Feb. 24, 1898. 


Holbrook, 
HnntingtoD, 








1894 and 
1896 
1896 


286 
127 


J. 8. Lane & Son, . 
Town 


July 28, 1898. 
Oct. 12, 1898. 


Lawrence, 








1896 


176 


City 


June 8,1898. 


Leicester, . 








1896 


119 


Town, .... 


Oct. 12, 1898. 


Lexington, 








1897 


205 


Town, .... 


Jan. 6,1898. 


Lincoln, . 








1897 


190 


Town, .... 


May 6,1898. 


Lowell (Booth) 


( 






1897 


219 


A. J. WeUington, . . 


May 6.1898. 


Lowell (Sonth), 






1898 


291 


AsaGoddard, . 


Nov. 10, 1898. 


Marlborough (East), 




1897 


266 


City 


Aug. 18, 1898. 


Marlborough (West), 




1897 


272 


City 


Oct. 12, 1898. 


Merrimae, 




1897 


248 


C. H. Kelleher, . . . 


Oct. 12, 1898. 


Methuen, . 








1896 


177 


Town, .... 


Jan. 6,1898. 


Nantucket, 








1896 


181 


Town 


Nov. 16, 1898. 


Nantucket, 








1896 


176 


Town, .... 


Nov. 16, 1898. 


Nantucket, 








1897 


275 


A. J. Wellington, . . 


Nov. 16, 1898. 


New Braintree, 






1897 


268 


A.J.Wellington, . 


Aug. 18. 1898. 


Northampton, . 






1897 


212 


City 


Nov. 10, 1898. 


North borough. 






1897 


261 


A.J.Wellington, . . 


Oct. 12, 1898. 


Northborough, « 






1898 


261 


A. J. Wellington, . 


Oct. 12, 1898. 


North Reading, 






1897 


191 


Town, .... 


May 6,1898. 


Norwood, 






1896 


102 


Town, .... 


Oct. 12, 1898. 


Norwood, 








1896 


132 


Town, .... 


Oct. 12, 1898. 


Norwood, 








1897 


260 


Town 


Oct. 12, 1898. 


Pazton, . 








1897 


193 


Town 


July 21, 1898. 


t>azton, . 








1898 


801 


Town, .... 


Nov. 10, 1898. 


PitUfield, . 








1897 


261 


M.R.Fisk, . . . 


Sept. 29, 1898. 


Beyere, . 








1897 


278 


A. J. Wellington, . 


Dec. 22, 1898. 


Richmond, 








1897 


238 


Town 


Dec. 8,1898. 


Russell, . 








1896 


158 


Town, . . . • . 


Oct. 12, 1898. 


Russell, . 








1897 


229 


Town 


Oct. 12, 1898. 


Bhelbume, 








1897 


280 


Town 


Jan. 6,1898. 


Shrewsbury, 








1897 


194 


Town, .... 


Nov. 23, 1898. 


Shrewsbury, 








1898 


811 


Town 


Deo. 8,1898. 


Somerset, 








1896 


162 


Town 


Feb. 24, 1898. 


South Hadley, 








1897 


206 


Town 


Jan. 6,1898. 
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List op Completed Roads, etc. — Concluded. 



CITY OR towh. 



Year 

of 

Layout. 



Nmnber 

of 
Oootrmet. 



GoDtnetor. 



Date of 
Approval of 
Work done 
under Con- 
tract. 



Btoneham, 

Btorbridge, 

Badbury, . . • 

Banderland, . • 

Walpole, . 

Ware, 

Wareham, 

Wayland, 

Wenbam, . 

Wettboroagh, . 

Westfield, 

Weymouth (Ann Street) 

Weymouth, • 

Whitman, 

Whitman, 

Whitman, 

Windsor, . 

Worcester, 

Wrentham, . • 



1897 
1897 
1897 
1897 
1897 
1897 
1896 
1897 
1897 
1897 
1898 
1894 
1896 
1894 
1895 
1896 
1897 
1897 
1897 



278 
S69 
2ft7 
340 
244 
263 
282 
241 
242 
270 
295 
286 
188 
87 
94 
118 
268 
277 
196 



F. B. SUis, . . 

Bowlen 8b Whltaker, 

A. J. Wellington, 

Town, 

J. A. Whlttemore's Bons, 

A. J. Wellington, 

Town," 

Town, 

A. J. Wellington, 
Town, 
Town, 

J. B. Lane & Bon, 
Town, 
Town, 
Town, 
Town, 
Town, 

B. B. Barnes, . 
Town, 



June 9,1898. 

Aug. 18, 1898. 

Aug. 18, 1898. 
! May 26, 1898. 
I Jan. 27. 1888. 

Aug. 18. 1888. 

Oct. 13, 1898. 

Aug. 18. 1898. 

Aug. 18, 1898. 

Aug. 11, 1898. 

Aug. 18. 1898. 

July 28, 1898. 

Nov. 10, 1888. 

Nov. 16. 1898. 

Nov. 16. 1898. 

Nov. 16. 1898. 

Dee. 8,1898. 

Sept. 29, 1808. 

Oct. 12. 1898. 
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Appendix D. 



Report of the Geologist. 

To the Massachusetts Highway Commission, 

Gentlemen : — Herewith is submitted a report of the work done 
during the year 1898 in the laboratory of the commission at the 
Lawrence Scientific School. More time than formerly has been 
devoted to experimental investigation, and there has been a notice- 
able increase in the amount of work done. This has been made 
possible through the action of the commission in discontinuing map 
work except in cases where it was especially needed. 

For several years past the laboratory has been greatly in want of a 
new abrasion machine, the old one having been too small to meet the 
necessary demands. During the year a new one, with a capacity four 
times as great as that of the old one, was built at the laboratory, and 
has proved to be a most valuable acquisition. A considerable saving 
of time has also been effected by a modification in the method of con- 
ducting the abrasion test. The change, however, in no way affects 
the results. 

The cementation test, which for several years has been in an 
experimental stage, has at last been thoroughly standardized. A 
description of it, with some of the results obtained, is appended 
hereto. With the consent of the commission an impact testing ma- 
chine, similar to the one in use in this laboratory for testing the 
cementing value of stone, is at present being constructed for the 
Highway Commission of the State of Maryland, under the supervi- 
sion of the writer. The results of the tests made by the Maryland 
commission will form a valuable addition to those obtained in this 
laboratory, and will furnish new testimony as to its practical value. 

In former reports some description was given of the apparatus of 
this laboratory and of the methods of conducting certain tests ; but 
in response to the request of the commission, a more complete de- 
scription of the methods and apparatus now in use in this laboratory 
is included in the present report. 
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A special investigation, to determine the relative valaes of the 
various road-building gravels, is being carried on, and the results 
will be reported in a short time. 

Two tables are presented with this report: Table I. shows the 
results of the abrasion and cementation tests, together with the pet- 
rographic determinations of the various stones ; Table II. gives in 
percentages the mineralogical composition of seventy-six different 
specimens of stone, as determined by microscopic analysis. 

The writer wishes to acknowledge his indebtedness to Mr. W. S. 
Burke and Mr. L. S. Marks for advice and assistance in his experi- 
mental work. He is also indebted to Dr. A. S. Eakle for assistance 
in petrography. 

Respectfully submitted, 

LOGAN WALLER PAGE, 

OeologisL 
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Description of Laboratory and Apparatus, 

TOGETHER WITH RESULTS OF TeSTS ON ROAD- 

BuiLDiNG Stones. 

The experimental work of the Massachusetts Highway Commission 
is carried on at the engineering laboratory of Harvard University. 
Most of the apparatus and the necessary power for running it are 
supplied by the University without charge. The experiments are 
conducted by the geologist of the commission and his assistant, with 
extra assistants when necessary. Specimens of stones to be tested 
for State highway use are sent to the laboratory by the resident en- 
gineers in charge of the work on the various roads. Each specimen 
is selected according to established rules (see 1897 report, page 73). 
Stones can be tested for persons who are not connected with the com- 
mission by obtaining the consent of the commission, the geologist of 
the commission selecting the specimens to be tested. The tests which 
have proved most useful thus far are the abrasion and cementation 
tests. 

The Abrasion Test. 

The Deval test, which is used by the National School of Roads and 
Bridges of France, was described in the annual report of the commis- 
sion last year. This test is almost identical with the abrasion test 
used by the commission, the only difference being the omission of 
certain processes not strictly necessary, for the purpose of saving 
time. 

A new abrasion machine was constructed at the laboratory during 
the past year. It differs from the old one in being capable of carry- 
ing out four tests simultaneously, instead of one at a time. It is 
constructed entirely of cast iron, which greatly lessened its cost. 
With this new machine and the new methods of obtaining results, two 
tests a day can be completed ; whereas with the old machine it was 
possible only to complete three in a week. 

The new abrasion machine consists of four cylinders, each 20 cm. 
(7.9 inches) in diameter and 34 cm. (13.4 inches) in depth. Each of 
these cylinders is closed at one end and has a tightly fitting cover for 
the other. They are fastened to a shaft so that the axis of each 
cylinder is at an angle of 30° with the axis of rotation of the shaft. 
The shaft which holds the cylinders is supported by bearings, and at 



60 HIGHWAY COMMISSION. [Pub. Doc. 

one of its ends is a pulley by which the cylinders are revolved, at the 
other a revolution counter. A cut of the machine is shown opposite 
this page. 

The stones employed in making the abrasion test are about the size 
used in making macadam roads, between 6.31 cm. (2^ inches) and 
3.18 cm. (IJ inches) in diameter. In making a test 5 kgs. (11 
pounds) of stone of the above dimensions, and perfectly clean, are 
placed in one of the cylinders ; the cover is then bolted on, and the 
cylinder rotated at the rate of 2,000 revolutions per hour for five 
hours. Four tests can be made at once by using all four cylinders. 
At each revolution of the shaft the fragments of stone are thrown 
twice from one end of the cylinder to the other, which grinds them 
against one another and against the walls of the cylinder. After 
10,000 revolutions have been made the machine is stopped, the 
cylinder opened and the contents placed on a sieve having .16 cm. 
(yV inch) meshes. The material that passes through the sieve is put 
aside for the cementation test. The sieve and the remaining frag- 
ments of stone are then held under running water until all the ad- 
hering dust is washed off. After these remaining fragments have 
thoroughly dried they are carefully weighed, and their weight sub- 
tracted from 5 kgs. (11 pounds), the original weight of all the stone 
in the test. The difference obtained is the weight of the detritus 
under .16 cm. {^ inch) worn off by the test. The percentage of the 
.16 cm. detritus may be taken as a coefficient of wear, or the co- 
efficient adopted by the National School of Roads and Bridges of 
France may be used. The latter has been adopted by the commis- 
sion, and may be obtained by the formula, — 

Coefficient of wear = 20 X— = — 

w w 

where **w" is the weight in grammes of detritus under .16 cm. 
(y^^inch) in size obtained per kilogramme (2.2 pounds) of stone 
used. In Table I. may be seen the coefficients of wear obtained from 
221 specimens. 

The Cementation Test. 
The purpose of the cementation test is to obtain the relative bind- 
ing power of the various stones used in road making. Good binding 
power has long been known to road builders to be one of the most 
important properties possessed by a good road material. If the fine 
material of a road binds well, it protects the coarser stones beneath 
from wear, withstands better the actions of wind and rain, and 
prevents water from getting to the foundation of the road. Experi- 
ments have been carried on for the past five years, in the laboratory 
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of the commissioD, to determlDe some way of testing this important 
property. The test finally adopted is an impact test, to which stone 
dast briquettes are subjected. 

To make a briquette, dust that is to be tested is passed through a 
screen with forty meshes per cm. (100 per inch), and is obtained 
either from the detritus of the abrasion test or by specially reducing 
the stone. The reduction can be accomplished by placing some 
fragments of the stone in one of the cylinders of the abrasion 
machine, together with a flat-end steel hammer of about ten pounds 
weight, and allowing the machine to run until a sufficient quantity 
of the stone is pulverized. The dust is made into briquettes 
of circular section of 25 mm. (.98 of an inch) in diameter and 25 
mm. in height, by placing the dust in a metal die of the proper 
dimensions, mixing with it enough distilled water to moisten the dust 
(4 c. c. or .24 of a cubic inch), inserting a closely fitting plug on top 
of the wet dust, and subjecting it to a pressure of 100 kgs. per square 
cm. (1,422 pounds per square inch). The weight of dust varies 
with the density and compressibility of the stone, but generally it 
requires about 25 gs. (.9 of an ounce) of dust to make a briquette 
of the above dimensions. Two weeks should be allowed for the 
briquettes to dry, at the ordinary temperature of a room. 

A cut of the machine for testing these briquettes is shown opposite 
this page. It consists of a 1 kg. (2.2 pounds) hammer (H), arranged 
like the hammer of a pile driver on two vertical guides (D). The 
hammer is raised by a screw (C) , and dropped automatically from 
any desired height. It falls on a plunger (B) , which rests upon the 
briquette (O) to be tested. The plunger (B) is bolted to a cross- 
head (G), which is guided by two vertical rods (F). A small lever 
(J), carrying a pencil (K) at its free end, is connected to the side 
of the cross-head by a link motion, arranged so that it gives a vertical 
movement to the pencil six times as great as the movement of the 
cross-head. The pencil is pressed against a drum (A), and its 
movement is recorded on a slip of paper fastened thereon. The 
drum is moved automatically through a small angle at each stroke 
of the hammer ; in this way a record is obtained of the movement 
of the hammer after each blow. The standard fall of the hammer 
for a test is 1 cm. (.39 of an inch), and the blow is repeated until 
the bond of cementation of the material is destroyed. The final 
blow is easily ascertained, for when the hammer falls on the plunger, 
if the material beneath it can withstand the blow, the plunger re- 
bounds ; if not, the plunger stays at the point to which it is driven. 
The automatic record thus obtained from each briquette is filed for 
future reference. The number of blows required to break the bond 
of cementation, as described above, is taken as representing the 
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binding power of each stone, and is so used in comparing this 
property in road materials. Table I. contains the results thas ob- 
tained of 116 tests. The briqaettes hitherto have been compressed 
by a hydraulic testing machine. A small lever testing machine is at 
present being modified to do this work, and will andonbtedly be more 
suitable for the small pressure required. 



The Automatic Screen. 
In preparing the stone dust for the cementation test an automatic 
screen, about 100 cm. (89.87 inches) long by 10 cm. (4 inches) in 
diameter is used. It consists of a cylinder of brass wire netting of 
five different meshes, 40 meshes per cm. (100 per inch) at one end 
and 8 meshes per cm. (20 per inch) at the other, the intermediate 
sizes being 88 per cm. (80 per inch), 25 per cm. (60 per inch) and 
16 per cm. (40 per inch). The smallest size is at the end at which 
the dust to be sifted enters. The cylinder is mounted on bearings at 
a slight angle with the horizontal. Into the upper end of the 
cylinder the unscreened dust is automatically fed from a hopper 
while the cylinder is rotating, and in its passage along the cylinder is 
sifted into the several sizes. The upper end of the cylinder rests on 
wheel bearings, and on the bearing surface there are several ridges 
which lift the cylinder whenever they pass over the wheels. This 
shaking device is necessary to prevent the finer meshes of the screen 
from getting clogged with dust. Dust can be sifted very rapidly 
with a screen of this kind, and, as the cylinder is completely covered, 
no dust can escape into the air. A drawing of this machine is 
shown opposite this page. Only the finest mesh is necessary for the 
standard cementation test, the other sizes being used for future 
investigations. 

Compression Testing Machines. 
There are two testing machines belonging to the University which 
are used when occasion demands. One is an Olsen, with a capacity 
of 200,000 pounds ; the other is the Riehl^, with a capacity of 60,000 
pounds. The Olsen is better adapted for heavy work, such as testing 
paving stones and vitrified brick ; the Riehle, for making stone-dust 
briquettes and all lighter work. 

Power for Operating Machinery. 
Of the various engines and motors in the laboratory, the one gen- 
erally used for operating the machines described above is a 8 horse- 
power steam engine. On occasions when there is no steam, a 3^ 
horse-power gas engine is used. 
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Fetbographic Examination op Specimens. 
In order to determine the composition and classify samples of stone 
sent to the laboratory, it is in many cases necessary to make thin sec- 
tions of the rock for petrographic examination. This work is done 
in the petrographical laboratory of the University, which is supplied 
with a diamond saw, a corundum saw and numerous grinding discs, 
all of which are run by a 5 horse-power electric motor. Here also 
the cubes of stone used in the impact and compression tests are 
sawed and shaped. This laboratory is also equipped with micro- 
scopes, specially adapted for determining the mineral composition of 
rocks. 

Description op Tables. 

All that remains to be said is that the results of all the abrasion and 
cementation tests made up to the present time, and the petrographic 
determinations of such of the stones that required thin sections to be 
made, are given in the tables which conclude this report. 

Table I. contains the results of all the abrasion and cementation 
tests which have been made up to the present time. These consist 
of 219 coefficients of we^r and 116 cementation values, together with 
the localities from which the specimens of stone came, and their pet- 
rographic and popular names. It was necessary in many cases to 
study thin sections of the rocks in order to properly classify them. 

Table II. in the first column gives alphabetically the localities from 
which the specimens came. Following the name of each locality, in 
the next two columns are given the number of the specimen and its 
petrographic and popular name. Next to these, and arranged in 26 
columns, are the percentages of the various minerals of which each 
rock is composed. The small numerals 1 or 2 placed above the per- 
centage figures denote respectively whether the mineral in question 
is primary or secondary, the primary minerals being the original 
minerals of the rock and the secondary those resulting from sub- 
sequent change. In some cases, in which the separate determination 
of two different minerals in the same rock is impracticable by the 
microscopic method employed, the total percentage of the two is 
given in one column, and a horizontal sinuous line connects it with 
the column representing the other mineral. It will doubtless prove 
interesting to road builders to know the mineral composition of the 
rocks used on the various roads, and to compare their composition 
with the results obtained from them. 
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Table I. 



LOCALITY OF 
STONK. 


Name of Stone. 


fc5 


1^ 

1^ 


II 




Used on State 
Highway. 


AoashDet, 


Field stone (erratics). 


205 


9.S2 


4.29 


9 


1897 Uy-out. 


Amherst 


Diabase (trap), . . 


78 


20.83 


1.97 


62 




Andover 


Mixed stone. 


210 


10.29 


3.88 


19 


18971ay^nt. 


A«hby 


Granite, 


00 


8.41 


4.76 


6 




Ashby 


Field stone (erraUcs), 


187 


5.43 


7.86 


12 


1896 lay-^at. 


A«hby, .... 


GneiM, 


118 


6.08 


6.67 


1 




Ashby 


Field stone (erratics). 


209 


7.81 


5.47 


16 


1897 lay-ont. 


Athol 


Blotlte schist, . 


88 


12.62 


3.19 






Anbnrn, .... 


Hornblende gneiss, . 


208 


12.50 


3.20 


14 


1897 lay-ont. 


Bedford 


Mixed stone, . 


241 


16.60 


2.40 


u 


1897 lay-ont. 


Bergen Hill. N. J., . . 


Trap 


249 


15.03 


2.66 


26 




Beverly 


Granitite, . 


74 


21.16 


1.90 


- 




Beverly 


Diabase (trap), . 


117 


16.71 


2.89 


14 


1895 lay-ont. 


Beverly, .... 


Hornblende granitite. 


89 


17.48 


2.29 


- 




Beverly 


Mixed stone. 


271 


19.13 


2.09 


- 


1898 lay-ont. 


Beverly, . 


Granite, . . • 


02 


14.68 


2.75 


5 




BoBton, .... 


Felsite, 


40 


16.06 


2.49 


- 




Bonndbrook, N. J., 


Basalt (trap), . . 


262 


18.61 


2.15 


16 




Bourne, .... 


Field stone (erratics), 


275 


10.50 


3.80 


- 


1898 lay-ont. 


Boxborongh, . 


Field stone (erratics). 


281 


12.78 


8.14 


- 


1897 layont. 


Branford, Conn., . 


Trap, .... 


216 


18.80 


2.19 


84 




Brewster,. 


Field stone (erratics). 


220 


16.77 


2.54 


38 


1897 lay-ont. 


BrUtol,R.I 


Field stone (erratics). 


194 


10.46 


3.82 


16 




Brookton,. 


Hornblende granitite, 


202 


18.42 


2.17 


14 


1897 lay-ont. 


Brookline, 


Diabase (trap), . 


7 


11.40 


3.51 


- 




Brookline, 
Baekland, 


Diabase porphyry 

(trap). 
Hornblende gneiss, . 


23 
50 


14.71 
7.94 


2.72 
5.04 


■ 




Buckland, 


Schist,. 


62 


11.71 


3.42 


- 




Byram Station, N. J., . 


Basalt (trap). . . 


251 


26.93 


1.49 


31 




Chester, .... 


Schist 


44 


12.21 


3.27 


- 




Chester 


Comndnm gneiss. 


46 


10.62 


8.77 


- 




Clinton, .... 


Gnels 


242 


8.27 


4.88 


17 




Clinton 


Mica schist, . . 


248 


4.87 


8.20 


- 




Clinton 


Gneiss, 


244 


8.17 


4.89 


12 




Clinton 


Gneiss, 


246 


9.00 


4.44 


18 




Clinton 


- 


246 


10.23 


8.91 


15 
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Table I. — 


OorUinued, 








LOCALITY OF 
STONE. 


Name of Stone. 


1- 


h 


So 


1 


Used on State 
Highway. 


Cllntou 


Felsite, . . . 


247 


16.07 


2.49 


64 




OUntoD, .... 


Granltite, . 


279 


8.68 


4.60 


8 




CohaMet, .... 


Broken gravel, • 


232 


13.24 


8.01 


10 


1897 lay-out. 


Concord, .... 


Field stone (erratics). 


207 


14.15 


2.88 


18 


1897 lay-out. 


Concord, .... 


Field stone (erratics). 


274 


11.59 


3.45 


- 


1808 lay-out. 


Cortland. N. Y., . . 


Gabbro, 


195 


7.46 


5.36 


12 




Cottage City, . 


Field stone (erratics), 


197 


11.22 


8.56 


14 


1896 lay-out. 


Cumberland, R. I., . 


Peridotite, . . 


14 


9.42 


4.24 


- 




Camberland, R. I., . 


Qnartzlte, . 


42 


9.07 


4.41 


- 




Dartmouth, 


Granite, 


77 


14.76 


2.72 


14 




Deerfieid 


Diabase (trap), . 


76 


28.57 


1.40 


- 




Deerfield 


Olivine diabase (trap) 


, 268 


28.77 


1.89 


'- 


1895 lay-out. 


Dennis 


Field stone (erratics) 


180 


19.19 


2.08 


IS 


1896 lay-out. 


Dennifl 


Field stone (erratics) 


221 


16.98 


2.60 


6 


1897 lay-out. 


Dennis, .... 


Field stone (erratics) 


, 268 


14.11 


2.90 


20 


1898 lay.out. 


Duanesbnrgh, N. Y., 


Sandstone, . 


94 


10.63 


3.80 


18 




Duxbnry 


Gneiss, . . 


6 


18.46 


2.97 


7 




Duxbury 


Field stone (erratics) 


217 


9.21 


4.84 


16 


1897 lay-out. 


East Providence, R. I., . 


Grit (carboniferous ?) 


. 43 


9.67 


4.18 


- 




East Providence, R. I., . 


Grit (carboniferous?) 


. 48 


13.42 


2.98 


- 




Edgartown, 


Field stone (erratics) 


235 


8.70 


4.60 


28 


1807 lay-out. 


Fitchbnrg, 


Granite, 


256 


17.90 


2.23 


12 


1897 lay-out. 


Florida 


Styatyte, . 


119 


2.02 


19.78 







Florida, .... 


Mixed stone. 


120 


6.70 


5.96 


19 




Glen Mills, Pa., 
Qloucester, 


Metamorphio sand 

stone 
Hornblende granitite 


254 
26 


14.48 
11.03 


2.76 
3.08 


20 




Ghloacester, 


Auglte nepheline sye- 
nite. 


80 


12.63 


3.17 


- 




Ghloneester, 


170 


13.34 


8.00 


5 


1895 lay-out. 


Gloncester, 


Mixed stone. 


. 272 


11.29 


8.64 


- 


1898 lay. out. 


Gordon County, Ga., . 


Chert, . 


88 


8.35 


4.79 


- 




Grafton 


Field stone (erratics) 


223 


14.84 


3.37 


20 


1897 lay-out. 


Great Barrington, . 


Limestone, . 


47 


9.52 


4.20 


- 




Great Barrington, . 


Biotite gneiss, . 


80 


14.62 


2.74 


28 




Great Notch, N. J., 


Diabase (trap), . 


260 


21.76 


1.84 


40 




Great Notch, N. J., 


Diabase (trap), . 


261 


18.59 


2.15 


86 




Gnttenberg, N. J., . 


Basalt (trap), . 


78 


30.40 


1.81 


- 
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Tabls I.— Continued, 








LOCALTTT OF 
STONE. 


Name of Stone. 




o 




fl 
> 


Used on State 
Highway. 


HftTeraCniw, N. T., 


DUbaae (trap), . . 


49 


14.01 


2.68 


- 




HiDghAm,. 


Mixed atone, . . 


li2 


16.60 


2.66 


10 


18061ay.ont. 


Hiogham,. . . . 


Mixed atone, . . 


240 


18.61 


2.04 


17 


1807 Uyont. 


Holbrook and Weymonth, 


Field stone. 


360 


10.06 


8.07 


16 


1804-06 layonti. 


Holden 


Field atone (erratiea). 


186 


6.68 


6.06 


- 


1806 lay-out. 


Holyoke, .... 


Diabaae (trap). . . 


M 


10.67 


2.02 


- 




Howe*s Cove, N. Y., 


Limeatone, . 


188 


0.64 


4.16 


28 




Iptwieh, .... 


DUbaae (trap). . . 


61 


24.06 


1.66 


- 




Ip-wloh 




116 


18.80 


2.17 


n 




JohDftton, B. I., 


- 


101 


21.41 


1.87 


18 




Lambertyme,N.J., 




268 


14.20 


2.82 


26 




Lawrence, 


Limeatone, . . . 


66 


17.20 


2.88 


10 




Lawrence, 




222 


10.00 


2.10 


8 


18061ay.ont. 


Lee, 


Marble, . . . 


101 


2.86 


14.01 


- 




Lee 


Qnartxite, . 


104 


11.66 


8.48 


- 




Lee 


BchUt,. . . . 


41 


12.16 


8.20 


- 




Lee, 


Biotiteacbiat, . . 


61 


11.48 


8.60 


- 




Lee 


Qnartxite, . 


121 


11.60 


8.42 


- 




Leioeater 


Field stone (erratiea). 


267 


11.17 


8.68 


- 


18081ay.onU 


Lenox, .... 


Bpidote gneiaa, . 


10 


8.04 


4.08 


- 




Lexington, 


Field atone (erratiea). 


264 


11.86 


8.62 


- 


1808 lay.ont. 


Lincoln 


Field atone (erraUea), 


172 


12.86 


8.11 


8 


1806 lay-ont. 


Lockport, N. Y., . 


Medina sanditone, . 


108 


17.48 


2.20 


10 




Lynn, .... 


Diabaae (trap), . . 


16 


10.77 


2.02 


- 




Lynn, .... 


Diabase (trap), . 


21 


20.87 


1.06 


- 




Lynn, .... 


Felsite, . . . 


24 


14.66 


2.78 


- 




Jiynn, .... 


Felsite, . . . 


27 


12.80 


8.26 


- 




Lynn, .... 


Diabase (trap), . 


20 


18.17 


2.20 


- 




Maiden 


Diabaae (trap), . 


270 


18.86 


2.12 


- 


1807, 2d lay^>nt, 
Revere. 


Maiden 


Hornblende granitite, 


126 


14.00 


2.84 


16 


Marion, . 


Mixed atone, . . 


118 


0.06 


4.02 


- 




Marion, .... 


Field stone (erratics), 


201 


8.44 


4.78 


7 


1807 layout. 


Marlborongh and North. 

borongh. 
Marahfleld, . . . 

Mattapoiaett, . 


Field stone (erratics). 


266 


18.67 


2.02 


20 


1807 layout. 


Field atone (erraUcs), 
Field stone (erratics), 


170 
106 


7.00 

8.78 


6.06 
4.66 


22 


1804 and 1806 lay- 
onta. 


Medford, .... 


Diabaae (trap), . 


20 


16.82 


2.68 


- 
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Table I. — Continued. 



LOCALITY OF 
BTONE. 


Name of Stone. 


«8 

If 


h 


II 

& 


1^ 


Used on State 
Highway. 


Meriden, Coon., 


Diabase (trap), . 


11 


12.60 


8.20 


- 




Meriden, Goon., 


Diabase (trap), . 


71 


16.49 


2.68 


28 




Methaen 


Sandstone (silieeons), 


181 


14.00 


2.86 


11 


1896 lay-out. 


Methneo, .... 




220 


18.68 


2.14 


12 


1896 lay-out. 


Merrimao, 


Field stone (erratics). 


238 


14.16 


2.82 


16 


1897 layout. 


Middleborongh, . . 


Field stone (erratics), 


177 


7.99 


6.00 


12 


1896 lay-out. 


Uiddleboroagh, . . 


Field stone (erratics), 


214 


11.14 


8.69 


16 


1897 lay-out. 


Middleboroagh, . . 


Field stone (erratics), 


260 


18.28 


8.01 


- 


1898 lay-out. 


MUlville 




227 


14.76 


2.71 


- 




HUtOD 


Diabase (trap), . 


196 


26.78 


1.66 


14 




MUton 

Milton,- .... 


Diabase porphyry 

(trap). 
Diabase (trap), . 


218 

219 


20.97 
22.77 


1.91 
1.76 


84 




Monwn 


Diabase. . . . 


68 


22.18 


1.80 


20 




Nantucket, 


Field stone (erratics), 


108 


9.47 


4.22 


7 




Newbury, 


Diabase porphyry 

(trap). 
Hornblende granitite, 


81 


20.40 


1.96 


- 




Newbnry, 


85 


14.46 


2.77 


- 




Newboryport, . 


Diabase (trap), . 


87 


16.10 


2.48 


- 




Newbury port, . 


Mixed stone, 


226 


16.68 


2.42 


- 


1897 lay-out. 


Newbnryport, . 


Mixed stone, . . 


277 


11.01 


8.68 


- 


1898 lay4>ut. 


Newport, B. I., 


Qnartzite, . 


189 


20.84 


1.97 


14 




NewtOD, .... 


Trachyte (trap), 


6 


20.79 


1.92 


" 




Newton, .... 


Conglomerate, . 


107 


8.67 


4.61 






Norfolk, .... 


Field stone (erratics), 


204 


18.20 


8.03 


11 


1896 lay-out. 


North Attleborough, . 


Field stone (erratics). 


126 


9.09 


4.40 


■ 




Northampton, . 


Gneiss, 


8 


10.09 


8.74 


- 




Norwood, 


Field stone (erratics), 


176 


18.20 


8.08 


14 


1896 lay-out. 


Orange 


Hornblende granitite. 


211 


9.78 


4.08 


- 




Orange, .... 


Hornblende gneiss, . 


89 


10.26 


8.90 


9 


1897 lay-out. 


Paxton 


Granitoid gneiss, 


111 


6.01 


7.98 


- 




Paxton, .... 


Field stone (erratics), 


284 


8.48 


4.72 


8 


1897 lay-out. 


Pittafleld, . . . . 


TJmestone, . 


102 


9.88 


4.26 


- 




Pittsfleid 


Biotite schist, . 


60 


9.77 


4.09 


- 




Plymouth, 


Field stone (erratics), 


110 


10.10 


8.96 


- 




Princeton, 


Field stone (erratics) , 


208 


10.47 


8.81 


23 


1897 lay-out. 


Providence, R. I^ . 


Grit (carboniferous ? ) , 


86 


10.02 


8.99 


- 




Quincy, .... 


Granite, 


17 


10.16 


3.94 


- 
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TjKBJLE 


' 


Loc^ury 


\ 


SciENT/r/cNmL 


CmrmN/ifiL 


\ 


i 


\ 


\ 


I 


/ 


Amherst 


78 


D/abose 


Tro/) 




so 






40 


z 


flMMERSr 


82 


Qugite D/obo5e 


Tra/? 




40 


^ 




SO 


J 


/Jr/iOL 


88 


Sdiist 


Scbi5t 






60 






4 


Beverly 


74 


Qugfte Gron/t/te 


G/vnite 


4d 


. 


20 




zd 


S 


Beverly 


89 


^omfy/mfeQ-amf/k 


Gran/fe 


■40 


/o 


30 


/d 




6 


Beverly 


62 


Grand/te 


Gra/i/fe 


50 


/o 


2d 


8' 




7 


Boston 


40 


re/sire 


Fiyi!)b(j/y 


9& 


. i 


8 






d 


Broo^l/ne 


7 


ffornh/m^ D/or/te 


Tra/? 




40' 








9 


Broohl/ne 


23 


0//v/ne D/obase 


Tra/) 




4S 


/d 






/O 


C/fL/rORNfR 


79 


Tracbi/fd 


Trap 


9f 


• — ^ 


s 






// 


CuMffERl/iWR/m^ 


/4 


f^r/t/or/tc 


/^/dofire 


^/ 


' — ~- 








/2 


D/JRTMOUTH 


77 


Gne/ss 


Gneiss 


ss' 




-30' 






13 


Deereield 


76 


0//W/7C D/ abase 


Trap 




a 








H 


DurnesburgAY 


94- 


Co/7^a/7?c/v/c 


Paddin^Stone 












/S 


DUXBURY 


S 


Gne/ss 


Gneiss 


4<T 


. — i 


S^ 






/6 


BVERETT 


2 


0//y/ne/?/G/?ase 


Tnap 




40 


3'' 






17 


GtBeirrington 


80 


5cb/sr 


ScPisr 






60 






/d 


GtBrrr/ngton 


98 


3cb/sr 


Scb/st 




6S 








/9 


Q/7TENBURG.N.J. 


73 


Bosa/r 


TruP 




so' 






40' 


20 


Hrverstrrw.NY 


49 


D/(7dc7se 


Trap 




SO' 






40' 


21 


Holyoke 


66 


D/a/X7SG 


Trap 




SO 






40' 


22 


HyoePrrk 


9 


D/obffSG 


Trap 




JS' 






3d 


23 


Lee 


S 


Scb/sr 


Schist 






40 


7' 




24 


Lenox 


/O 


Ser/c/fG Scb/st 


Schist 






2S 






.25 


Lynn 


21 


(7u(7/fe D/ajbase 


Trap 




40 






4^ 


2(> 


Lynn 


24 


rdsite 


Tbrphi/n/ 


95- 


— 








27 


Lynn 


27 


re/site 


Forphun/ 


ds- 


— 


S' 






28 


Lynn 


29 


Oug/te D/abose 


Trap 




40 






SO 


29 


LiRR/ON 


/3 


Gneiss 


Gne/ss 


JO 




SS 






30 


LfER/OEN Co/v/v. 


// 


OuQfkO/obase 


Trap 




60' 






10 


31 


A/edford 


20 


Oliy/neOfabose 


Trap 




SO 


J' 






32 


AfONSON 


68 


Diabase 


Trap 




SS 






40' 


33 


NE\N6URy 


31 


Diabase 


Trap 




60 






3^ 


34 


Newsury 


3S 


fhmhlenchOionte 


Trap 


W- 




/o 


4d 




jy 


Newburyport 


37 


Gneiss 


Gr?ass 


w- 


J 


40 






36 


Newton 


6 


Diabase 


Trap 




SO 


S^ 






37 


^NORTHRMRTVN 


8 


Gne/ss 


Gne/ss 


^/ 




zs 






38 


F/TTSr/ELD 


69 


3/Me Schist 


Schist 






3d 
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T^BJLE 


' 


loc/fL/ry 


\ 
^ 


SciENT/ncN/lME. 


CaiMC^/M^ML 


1 


! 


\ 


\ 


1 


/ 


Ammerst 


78 


D/ab05e 


Tro^ 




so 






40^ 


i 


flMMERSr 


82 


Qugfte 0/c7ba5e 


rro/7 




40 






SO 


J 


/9r/iOL 


85 


rSch'sr 


Scb/5t 






60 






4 


Beverly 


74 


Oug/te Grori'Ote 


G/vn/te 


40 




zd 




20 


S 


Beverly 


89 


^omfy/e/kJcCramf/t 


G/vn/fe 


40 


/d 


JO 


/o 




6 


Beverly 


62 


Gron/t/h 


Gran/te 


50 


/d 


2d 


8' 




7 


Boston 


40 


re/s/te 


Rypbgnj 


9i- 


— I 


8 






d 


BROO/<LfNE 


7 


fh-nMrx^D/or/J^ 


Tra/? 




40' 








9 


BROOHLfNE 


23 


0//y/ne D/obasc 


Tra/) 




4S 


/^ 






/O 


OlUFORNm 


79 


Trac/?i/te 


Trap 


9f 




s 






it 


CuM6ERU1NDRI'/^ 


/4 


f^r/c/or/rc 


fkridot/te 


sJ- 


' — 








12 


D/iRr/^OUTH 


77 


G/7C/SS 


Gneiss 


ss' 


'^ 


'JO' 






13 


Deerfield 


76 


0/f\^//?e D/a/x7se 


Trap 




^ 








14 


DURNE5BURG,NY 


94- 


Cor7^ome/vTc 


Pt/cfd/n^ Stone 












/S 


DUXBURY 


5 


Gne/ss 


Gneiss 


^ 


-^ 


s^ 






/6 


BVERETT 


2 


0//y/neL?/GL?as€ 


Tnap 




40 


y 






17 


GrB/IRRtNGTON 


80 


5ch/sr 


Scb/st 






60 






18 


QtBrrrington 


98 


Sch/sT 


dch/st 




6S 








/9 


Q/7TENBURG.NJ. 


73 


dasa/r 


Trap 




SO' 






40' 


20 


Hrverstreiw.NY 


49 


D/(7dc7se 


Trap 




SO' 






40 


2f 


HOLYOKE 


66 


D/ffLx7se 


Trap 




so 






40 


22 


HyoePrrk 


9 


D/ob(7se 


7?ap 




3S' 






JO 


23 


Lee 


S 


5c/i/sr 


Schist 






40 


7' 




24 


Lenox 


fO 


5er/c//e Sch/sf 


6ch/st 






2S 






.25 


Lynn 
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Table I. — Continued. 



LOCALITY OF 
STONE. 


Name of Stone. 


o a 

H 

000 


5 


S o 


1 


Used on State 
Highway. 


Qalncy. . 
QaiDcy, • 






Diabase porphyry 

F.'i'r/- . . . 


18 
72 


15.21 
19.91 


2.68 
2.01 


17 




Quincy. . 






Diabase (trap), • 


230 


25.56 


1.56 


- 




Qalncy, . . 






- 


278 


15.03 


2.66 


- 




Rehoboth, 






Field stone (erratics). 


224 


11.96 


3.84 


27 


1896 lay-out. 


Bevere, . 






Felslte porphyry. 


8 


13.21 


3.03 


- 




Bevere, . 






Felslte, 


124 


15.21 


2.63 


26 




Rockland Lake, N. ' 


r., . 


Diabase (coarse, trap), 


95 


17.79 


2.25 


18 




Bockport, 




Granite, 


34 


12.57 


3.18 


- 




Rockport, Me., 




Limestone, . 


53 


8.26 


4.85 


10 




Rockport, Me., 




Limestone, . 


54 


9.00 


4.45 


- 




Rookport, Me., 




Quartzlte, . 


55 


14.60 


2.74 


- 




Rockport, Me., 




Schist 


123 


9.58 


4.17 


16 




Rocky Hill, Conn., 




Trap 


233 


16.97 


2.36 


22 




Rocky Hill. N. J., 




Hornblende granitite, 


248 


19.44 


2.06 


16 




Round Island. N. Y 


•» 


Gneiss, 


192 


23.02 


1.73 


* - 




Rowley, . 




Felslte (brecclated), . 


97 


12.32 


3.25 


101 


• 


Salem, 






Augite dlorlte (trap). 


1 


15.55 


2.57 


- 




Salem, 






Diabase (trap), . 


115 


14.34 


2.79 


' 




Salisbury, 






Camptonite, 


S3 


16.76 


2.39 


- 




Sandwich, 






Field stono (erratics). 


200 


11.52 


8.47 


29 


1897 lay out. 


Saugus, . 






Diabase (trap), . 


25 


16.02 


2.50 


- 




Saugus, . 






Diabase (trap), . 


22 


16.08 


2.49 


- 




Sangns, . 






Diabase (trap), . 


28 


18.25 


2.19 


- 




Saugas, . 






Granite, 


15 


8.99 


4.45 


- 




Saugus. . 






Diabase (trap), . 


32 


21.22 


1.89 


- 




Shrewsbury, 






Mixed stone. 


178 


13.48 


2.97 


19 


1896 lay-out. 


Shrewsbury, 






Field stone (erratics). 


213 


12.32 


3.25 


24 


1897 lay-out. 


Somerset, . 
Somerset, . 






Field stone (erratics). 
Field stone. 


175 
216 


11.88 
11.53 


3.37 
3.47 


13 
20 


1895 and 1896 lay. 

outs. 
1897 lay-out. 


Somerville, 






Slate (Cambrian?), . 


103 


8.48 


4.72 


- 




Somervllle, 






Diabase (trap), . 


10 


9.28 


4.31 


- 




Sterling, . 






Hornblende syenite 

(trap). 
Hornblende syenite 

(trap). 
Field stone (erratics), 


83 


19.77 


2.07 


- 


1897 lay-out. 


Sterling, . 






265 


17.09 


2.34 


11 




Tisbury, . 






109 


8.88 


4.51 


- 




Tompkin's Cove, N. 


Y... 


Limestone (siliceous). 


127 


6.31 


6.34 


- 




Tompkin*s Cove, N. 


Y... 


Limestone (siliceous), 


45 


7.84 


5.10 


- 




bridge, 




Hornblende granitite. 


63 


12.62 


3.17 


10 
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Table L — Concluded. 



LOCALITY OF 
STONE. 


Name of Stone. 


*0 

pGD 




ll 

go 


jl 


Uaed on State 
Highway. 


Uxbridgc, 


Field atone (erratica). 


239 


10.44 


3.83 





1807 layout. 


Walpole, .... 


Conglomerate, . 


70 


11.67 


3.46 


12 


1806 layout. 


Walpole, .... 


Field atone (erratica), 


220 


16.47 


2.43 


27 


1807 lay-out. 


Walpole, .... 


Field atone (erratica). 


270 


14.28 


2.80 


- 


1898 Uy-out. 


Waltham, 


Granite, 


4 


12.16 


8.20 


7 




"Ware 


Diabaae (trap), . 


64 


23.31 


1.72 


- 




Wareham, 


Field atone (erratica). 


267 


6.80 


6.87 


- 




Warren, R. 1., 


Field atone (erratica), 


103 


11.88 


3.87 


23 




Warwick, R. 1.. . . 


Field atone (erratica). 


100 


10.71 


8.72 


18 




Watertown, 


Mixed atone, . 


183 


12.16 


3.20 


20 




Watertown, . 


Field atone (erratica), 


174 


16.74 


2.80 


8 


1806 and 1806 lay. 
outs. 


Watertown, - 


Diabaae (trap), . 


06 


13.70 


2.02 


- 


Plainfield, Conn., . 


Trap, .... 


206 


22.23 


1.80 


- 




Weat Auburn, . 


Limeatone, . 


114 


12.01 


3.38 


17 




Weatminater, . 


Field atone (erratiaa). 


100 


8.34 


4.80 


- 


1807 hiy.out. 


West Newbury, 


Field atone (erratica). 


186 


10.11 


3.06 


14 


1806 Uy-out. 


West Newbury, . 


Field atone (erratica). 


228 


13.27 


3.01 


16 


1807 lay-out. 


Weatport, 


Hornblende granitlte, 


81 


14.18 


2.82 


21 


1807 lay out. 


Westport, 


Field atone (erratica). 


262 


11.42 


3.60 


18 


1808 lay-out. 


Weatport, 


Hornblende granitlte. 


122 


14.20 


2.82 


20 




Weat Springileld, . 


Diabaae (trap), . 


12 


16.60 


2.66 


- 




West Springfield, . 


Diabaae porphyry 

(trap). 
Diabaae (trap), . 


67 


22.14 


1.81 


17 




Weat Bpringfield, . 


01 


24.00 


1.60 


88 




Weat Springfield, . 


Diabaae (trap), . 


03 


21.60 


1.86 






West Tlabnry, . 


Field atone (erratica). 


176 


8.40 


4.76 


10 


1806 lay-out. 


Weat Tlabnry, . 


Field atone (erratica). 


108 


6.76 


6.01 


7 


1807 lay-out. 


Weymouth, . 


Felaite, . . . 


02 


14.62 


2.76 


16 




Whitman, 


Field atone (erratica). 


106 


6.08 


6.76. 


- 




Wilmington, N. J., . 


Trap 


250 
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Appendix F. 



The Distbibution op State Roads in the Com- 
monwealth. 

For the information of the many interested in this question, the 
following is reprinted from the reports of 1897 and 1898 : — 

The selection of roadways which shall be rebuilt as State roads 
at the expense of the Commonwealth is naturally the most difficolt 
problem with which the commission has to deal. The natare of that 
problem will be more readily understood after an examination of the 
map of the State, which forms a part of this report, on which is laid 
down, in addition to county and town boundaries, the roadways which 
the commission has been petitioned to take, and those which it has 
up to this date actually accepted as State roads, nearly all of the 
latter having been actually constructed. 

Under the provisions of the law the commissioners are not per- 
mitted to control the expenditure of the appropriation entirely by 
their own judgment. They are restricted to two provisions, the wis- 
dom of which they do not at all criticise, but which should always be 
kept in mind in considering the results of their labors. The first of 
these is that " all constructions of State roads shall be fairly appor- 
tioned among the different counties," and in this they have been 
guided in the main by the relative miles of roadway existing in the 
several counties. The second is the restriction growing out of the 
use of the petition. It was obviously the intention of the Legislature 
to limit the initiative of the Highway Commission in planning for the 
location of State ways. As is well known, the commission cannot of 
its own motion accept or reject any route ; it has to await the peti- 
tions of the municipalities or the county commissioners. The only 
manner in which it can effect any satisfactory grouping of these 
petitions, so that continuous routes may come from the constructive 
work, is by rejecting the petitions which may come to it, or by 
counselling with the authorities having the right to petition in ad- 
vance of their formal requests. 
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In order to keep the State roads from having a total lack of ulti- 
mate purpose in their relations to each other in the distribution of 
the Commonwealth, the commission has been compelled gradually, 
though not formally, to come to a state of mind as regards the selec- 
tion of roads which are to be taken. In part this rather undetermined 
project is indicated by the distribution of the routes which have been 
accepted, as is shown on the accompanying map.* In part, though 
Jess distinctly, it is indicated by the direction of the petitions, the 
greater part of which have been submitted after more or less con- 
ference with the commission. 

It appears to your commission that the time has now come when 
some statement, still necessarily tentative, shall be made which will 
set forth in a general way the views of the commission as to the 
policy to be followed by the Commonwealth in the construction of 
State roads. This statement is submitted in no sense as a hard-and- 
fast plan, but in order to set forth the direction in which the work of 
the commission is inevitably drifting ; and we should hope that this 
statement may provoke criticism, and, if need be, modification of the 
action. 

It seems, in the first place, clear that the most important of the 
many needs which are to be met by the construction of State roads is 
that which relates to the connection of centres of business in the 
Commonwealth with each other, in so far as the business relations 
demand this connection. Thus, where two towns have a large ex- 
change of relations, the way lying through other towns which profit 
little by the trafiSc, there is good reason why the State should take 
charge of the main connecting way. 

Closely related to this is the case of a considerable number of 
smaller, less populous towns, surrounding a large city or centre of 
dense population, with which they have intimate business relations. 
It furnishes the market for their products, and the profit to the pro- 
ducer as well as the cost to the consumers is largely determined by 
the cost of local transportation. Even where facilities for transpor- 
tation by rail exist, there is still much use of the public highway 
whenever it is in reasonably good condition. It is in evidence before 
the commission that many articles of produce, especially perishable 
and delicate fruits, are preferably sent many miles to the city markets 
in farm wagons, where shipping by rail would be both quicker and 
cheaper, on account of the better condition in which they may be 
delivered. 

In making its selections among numerous petitions, the commission 
has endeavored to keep in mind the great advantages arising from 
easy connections between large centres of population and the sur- 

* See end of report. 
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rounding agricaltural areas; for in so doing the demands of both 
urban and sabarban populations are recognized, and their mutual 
interests promoted. 

Another class of cases arises, in which one or more towns lie remote 
from the rail or water ways, losing opportunities of advancement on 
account of this hindrance. These conditions are in some cases so 
grave that the average cost during the year of transporting a ton of 
freight from a village otherwise well placed for manufacturing to the 
business centres of the Commonwealth is greater than would be in- 
curred in transporting the same burden from the central portion of the 
Mississippi valley to the city of Boston. In these cases, also, the 
commission feels impelled to better the traffic conditions by improv- 
ing the way. 

In yet other but not numerous cases, portions of the State ad- 
jacent to this Commonwealth have their natural business centres in 
some of our cities or towns, but the people thus residing beyond the 
bounds of the Commonwealth are deterred from seeking access to its 
markets by the difficulties of the way. In such instances it seems 
desirable that good roads should be provided to the bounds of the 
Commonwealth. 

The conditions above mentioned may be regarded as of a local 
character. There remains yet another of such interests of a general 
nature to be provided for. These will be met by so grouping the 
State roads that they will in the end afford continuous routes through 
the Commonwealth, which may serve the interests of pleasure travel 
or the occasional distant carriage which would be done by ordinary 
wagons where the roads were good. These extended ways, including 
in general those which relate to driving for a distance of more than 
fifteen miles, are of greater importance to the interests of the Com- 
monwealth than might at first sight appear. A considerable part of 
the present and much of the prospective value of real estate in the 
Commonwealth, as well as the traffic which takes place therein, is due 
to the incoming of people from the central and western parts of the 
country, who seek summer residences and family homes in the very 
attractive rural districts of the State. People who thus resort to the 
Commonwealth for recreation desire opportunities for driving such as 
would be afforded by a well-regulated system of State ways, which 
would be laid out and beautified with some reference to the natural 
and historic interests of the country. It is hardly necessary to say 
that the use of the bicycle for pleasure travel would also be thus 
accommodated. 

Although the commissioners do not propose to build roads which 
relate only or even mainly to pleasure travel, they feel that the ser- 
vice which can be done by a system which relates to such travel is so 
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great and of such economic importance to the Commonwealth that it 
shonld always be kept in mind. 

An examination of the map referred to above will reveal in some 
degree the groupings of highways up to this time, as indicated by 
petitions and by acceptance. A few rather long, continuous lines of 
State highway are apparently demanded at the present time, and their 
construction ought to be kept in view in the acceptance of petitions ; 
but the commission must not allow itself to be too much influenced 
by an adjustment of petitions, which often stand only for local in- 
terest and activity. While there is often good reason for accepting 
one highway on account of local conditions, although it may not form 
a part of any general scheme, and another because it does fit into 
such a scheme, although of less local value than another which may 
be near by, there is often equally good reason for postponing actioi^ 
on a third because it is relatively of less immediate importance tham 
either of the others. 

The commissioners are of the opinion that nearly every mile of 
road thus far petitioned for should some time be built as a State high- 
way ; but it is clear that, as only a comparatively small number of 
miles can be completed annually, some selection must be made. 

In choosing which shall be undertaken first, the commissioners 
must be governed by considerations of the broadest character, many 
of which will not be evident to those who necessarily think most of 
local interests. The order of presentation of petitions can have no 
inflaence, nor should it be inferred that, because a petition is not 
granted this year, it may not be next, or the year after. Outside of 
the limitations put upon them by the statute, the commissioners are 
bound to exercise their best judgment in all cases ; and, while they 
are likely to be far from infallible, and welcome fair criticism, all who 
are unselfishly interested in the extension of this important system of 
State highway construction are likely to accept the judgment as the 
result of a comprehensive knowledge of the whole situation, growing 
out of the necessary consideration of the scheme as a whole. 
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Lbttbb to thb Govkbnor and Council concerning 
THE Worcester County Allotments. 

Boston, Jane 1, 1897. 
To His Excellency Rooeb Wolcott, Qovemor of Massachusetts, 

Sm: — The Massachasetts Highway CommisBion begs to acknowl- 
edge the receipt of a letter from the Executive clerk, dated Thursday, 
May 27, informing the commission that its request for permission to 
construct more than ten miles of State road in Worcester County 
during the current year, made in accordance with the provisions of 
section 4, chapter 497, Acts of 1894, was not granted. 

The effect of this decision is so far-reaching, necessitating, as it 
does, a radical departure from the principles upon which the con- 
struction of State roads has been from the beginning of the work 
fairly apportioned among the several counties of the State, which 
principles were determined upon by the commissioners after a careful 
study of all possible methods of distribution, that we are compelled 
to believe that in the oral explanation of our request before the 
finance committee of the council, we failed to make a clear presenta- 
tion of the reasons for making it. 

We desire, therefore, to ask the attention of Your Excellency and 
the council to a statement of these reasons, and we respectfully re- 
quest a reconsideration of the decision which has been communicated 
to us. 

That part of the statute referring to the question of the distribu- 
tion of State highways is as follows : — 

'^ All construction of State roads shall be fairly apportioned by 
said commission among the different counties, and not more than ten 
miles of State road shall be constructed in any one county in any 
one year on petition as aforesaid without the previous approval 
thereof, in writing, by the governor and council." (Section 4, 
chapter 497, Acts of 1894.) 

It will be noted that the meaning of the phrase ^^ fairly appor- 
tioned" is nowhere deflned in the statute, and that it therefore 
devolves upon the Highway Commission to determine what shall con- 
stitute a fair apportionment. A single limitation, however, is placed 
upon the commission, in the provision that more than ten miles of 
State road shall not be constructed in any one county in any one 
year without previous consent of the governor and council. 
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We will first cooBider the interpretation of the words " fairly ap- 
portioned," as accepted by the commission. 

A distribution among the several counties of the fund appropriated 
by the Legislature might be made upon any one of a number of con- 
siderations, the principal of which are the following : — 
Assessed valuation. 
Population. 

Miles of existing road per 1,000 of population. 
Population per mile of existing road. 
Area. 

Miles of existing road. 

All of these were considered by the commission at the beginning 
of its work, and in their report for the year 1893 will be found tables 
showing statistics relative to the above, by which their value as a co- 
efficient of distribution may be readily determined. 

If, for example, the principle of assessed valuation be applied, it 
will be found that Suffolk County, in which there are but 53 miles of 
highway aside from city streets, and only 533 miles in all (about 2.5 
per cent, of the whole) , would necessarily receive nearly 40 per cent, 
of the appropriation; and, had this been allowed from the start, 
every mile of her roads would now be built and accepted as State 
highways, while such counties as Franklin and Hampshire would 
have had at the end of three years, a trifle over 1 mile each, with 
about 1,000 feet in Dukes and Nantucket. Surely such a distribu- 
tion could hardly have been approved by any considerable number of 
people. 

If population be accepted as a basis of apportionment, it will at 
once be seen that it is not much more nearly just than that of assessed 
valuation. Density of population and concentration of wealth will 
be found, in general, in the same areas, and neither has any logical 
or constant relation to the extent and cost of a system of public 
highways. 

The number of existing miles of road per 1,000 of population has 
been suggested as a rational basis of distribution, on the principle 
that it may be an index of the extent to which highways are a 
necessity to the people. According to this rule, by far the larger 
share of the money appropriated would be expended in Dukes County, 
Franklin, Barnstable and Nantucket following closely. To Essex 
Coanty would be allotted for the current year S10,600, instead of 
$46,500, as has been done under the system in use ; and for Middle- 
sex County there would be Si 3,000, as against $74,350. 

Even more absurd would be the inverse of this proposition, which 
has also been suggested, viz., a division in proportion to the popula- 
tion per mile of existing roadway. Nantucket, with only 114 miles 
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of roadway in all, would have a larger amount than Barnstable, with 
about 1,000 miles, or Franklin, with nearly 1,500 miles; while to 
Suffolk Ck>unty, with only 53 miles of road outside of city streets, 
would be allotted about sixteen times as mach as to Worcester 
Ck>unty, with nearly 3,800 miles of public roads. 

A distribution in proportion to area alone, while unquestionably 
more nearly just than any of the methods already considered, wonld 
still be decidedly wrong in some cases, extent of territory being, as a 
matter of fact, not simply or directly related to the necessity for 
highways or the cost of their construction or maintenance. 

There remains the basis of distribution which the commission 
adopted in the beginning, and under which its work has thus far pro- 
ceeded, in a manner apparently satisfactory to all most deeply con- 
cerned in the matter. It consists in distributing the sum to be 
applied to road construction among the several counties in proportion 
to the number of miles of roadway already existing and maintained 
in these counties, not including city streets. Having shown that the 
application of any other of the several suggested and available prin- 
ciples would result in what we believe all would consider an unreason- 
able and unfair apportionment, it may be well to give one or two 
reasons why the commission believes that the rule under which it is 
working is fair and just, at least much more nearly so than any other 
has yet presented itself. 

In the first place, it must not be forgotten that the appropriations 
which the commission expends are distinctly "State road" appro- 
priations. The titles of the several acts under which the work is 
being done are instructive, as showing what the original intent of 
these acts was. 

The first was to " establish a commission to improve the highways 
of the Commonwealth." Other titles contain the following: "To 
improve the public roads;" " the construction of State highways;" 
" the construction of macadamized roads in towns ; " " aiding towns 
in the construction and maintenance of better roads," etc. These 
are cited as showing the evident purpose of the Legislature to im- 
prove and better the condition of the highways of the entire Common- 
wealth, and not especially of any particular part of it. 

It could hardly be expected that all of the existing roadways would 
be taken over by the State, improved and maintained, but that such 
a selection should be made as in the judgment of the local authorities 
and the Highway Commission (for the law provides that both shall 
share in this selection) is justified by the necessities of the people, 
both generally and locally. If all State roads were to be newly laid 
out and built, it would require a most elaborate investigation and 
great judgment on the part of the commission to determine, even 
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with only a fair degree of approximation, where they should be 
located, that they might be of the greatest benefit to the greatest 
number. Fortunately, a much more certain process has been going 
on for about two hundred years, — the natural evolution of lines of 
travel and transportation, — and it may be confidently assumed to- 
day that where roads exist there are good reasons for their existence. 
In short, it seems to the commission that the surest evidence of a 
demand for public highways is their existence, and that their improve- 
ment and more perfect maintenance may wisely be made proportionate 
thereto. " To improve the public roads," we must go where these 
roads are. When the Commonwealth or the national government 
appropriates a sum for the improvement of harbors, it naturally 
assumes that the money will be spent in that part of the State where 
harbors exist ; and, in the just distribution of such a fund along the 
coast, regard would be had to the number of these harbors and their 
importance, as shown by their use, and not to the area of the counties 
in which they happened to be, or to other less directly related facts. 
For these reasons, the commission agreed that the money for the 
construction of State roads would be " fairly apportioned" by divid- 
ing it in proportion to the amount of existing roadway. It further 
agreed that in determining county shares by this rule city streets 
should be omitted. The reasons for omitting city streets seemed ob- 
vious, being largely on account of the facts that city streets are for 
the most part already well paved ; that they exist where the assessed 
valuation per mile of highway is greater, assistance from the State 
beings therefore, less needed ; and especially that difficulties of ad- 
nainistration would be almost certain to arise out of the mixed juris- 
diction which would necessarily exist if city streets were to be taken 
as State roads. It ought to be said, however, that, if city streets 
were included in the calculation, the resulting apportionment would 
not differ materially from that now adopted. 

Having established, as we believe, the correctness of the method 
of allotment which has been followed from the beginning, we desire 
to remark upon the limitation or restriction placed upon the commis- 
sion by the clause of the statute which forbids the construction of 
more than ten miles of State road in one county in one year without 
permission from the governor and council. 

In considering this provision of the act, it is of the utmost im- 
portance to bear in mind the fact that when it was adopted the appro- 
priation for the entire cost of road construction, office and engineering 
expenses, for one year, was only $300,000. Furthermore, it may be 
fairly assumed that the object of the restriction was to prevent the 
commission from going beyond what might be considered a ^' fair 
apportionment " to any one county, without the consent of the gov- 
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ernor and coanciL It was very well anderetood, at the time of the 
passage of the act, that under the system of apportionment adopted 
by the commission it woold be impossible to constract as mach as ten 
miles of roadway in one county in one year ; but, as it was thought 
that conditions might possibly arise under which an excessive ex- 
penditure over and above what the mileage system of apportionment 
would permit might appear to be necessary or very desirable in the 
interests of economy, a permissive clause for doing this under ap- 
proval of the governor and council was inserted in the act. Thus it 
appears very evident that this clause was not intended to interfere 
with the distribution of road construction under the system adopted 
by the commission, but, on the contrary, it was so drawn as to allow 
an expenditure in certain cases beyond what that system provided as 
a '^ fair apportionment." At that time no one foresaw that the annual 
appropriation would be more than doubled within three years. With 
the largely increased appropriation, together with the lessening cost 
of construction due to experience land better organization, a fair ap- 
portionment of construction compels the commission to build more 
than ten miles of road in one county in one year.** If the limit beyond 
which it could not go without the permission of the governor and 
council was increased in proportion to the increase of the appropria- 
tion, as would be obviously just, it could not have been reached, and 
no such permission would have been required. That it was not in- 
tended to limit construction to ten miles of road in any one county in 
any one year under a $300,000 appropriation is shown by the very 
paragraph under discussion ; for it provides a way for the construc- 
tion of any number of miles in excess of ten, if the reasons for so 
doing are satisfactory to the governor and council. It is difficult to 
see, therefore, why, under a $600,000 or $800,000 appropriation, an 
apportionment which still falls short of being " fair " according to 
the system always in use should be disapproved because it applies a 
construction somewhat in excess of ten miles. In other words, a 
provision of the statute which was made, under a $300,000 appro- 
priation, for the purpose of allowing, under certain conditions, an 
apportionment to a single county in excess of what was '' fair" ac- 
cording to a general rule, becomes under a $600,000 appropriation a 
restriction upon the commission which prevents it from making a 
" fair" apportionment, which by the same statute it is required to do. 
The facts regarding Worcester County are as follows : — 
Being by far the largest county in the Commonwealth, and by far 
the most important in agricultural industries, it has much the largest 
mileage of existing highways, its territory including 22 per cent, of 
the whole mileage of the State, excluding city streets. 
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By the rule of the commission it is entitled, therefore, to 22 per 
cent, of the sum available for road construction. From the beginning 
of road construction under the act of 1894 it has not been possible 
strictly to apply the road mileage system of apportionment, owing to 
a lack of acceptable petitions from some of the counties in the earlier 
years, the method of petitioning not being everywhere understood. 
This has resulted in a necessary under-allotment in some counties and 
an over-allotment in others. The allotments to Worcester County 
have always been somewhat short of the amount to which it is 
entitled. With an ample supply of petitions, the commission has 
endeavored to partially correct in the apportionment for this year 
the excesses and deficiencies of past allotments ; but in the case of 
Worcester County, even if we are allowed to expend the amount 
which has been apportioned to that county, it will still be about 
$56,000 short of what it is justly entitled to. 

In our request to be allowed to build more than ten miles of road 
this year in Worcester County we iare seeking for no special favor or 
consideration for that county, but only for permission to '' fairly ap- 
portion " the construetion of State roads, as is required by the statute. 
We have already shown that the necessity for such a request grows 
out of the fact alone that a limitation which was entirely proper under 
a small appropriation will, unless it is removed by permission of 
Year Excellency and the council, actually prevent a just and fair 
apportionment when the sum of money available is two or three times 
as large. Under such a ruling the disproportion of allotments will 
contiDually grow larger and liirger, and the injustice to large counties 
continually greater and greater. 

Believing that this is a condition neither implied by the letter of 
the law nor in harmony with its spirit, and being charged with the 
great responsibility of making, as far as we may be able, a fair ap- 
portionment of the money appropriated by the Legislature, we have 
ventured to present our views at some length, as explanatory of a 
respectful request for a reconsideration of the question by your 
honorable body. 

Yours respectfully, 

T. C. MENDENHALL, 

N. S. SHALER, 

W. E. McCLINTOCK, 

Massachusetts Highway Commission, 
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Appendix G. 

Showing the Acts and Resolves under 
WHICH THE Work of the Commission 

IS CARKIED ON. 

[Acts of 1893, Chapter 476.] 
An Act to provide for the appointment op a high- 
way COMMISSION TO IMPROVE THE PUBLIC ROADS AND 
TO DEFINE ITS POWERS AND DUTIES. 

Be it enacted^ etc., as follows : 

Section 1. The governor, with the advice and consent MaBsachusetta 

^ Highway Com- 

of the council, shall, within thirty days after the passage mission, ap- 

. , ^ ^ X ^ pointment, term 

of this act, appoint three competent persons, to serve as of office, com- 
the Massachusetts Highway Commission. Their terms ^®°** ' 
of office shall be so arranged and designated at the time 
of their appointment that the term of one member shall 
expire in three years, one in two years and one in one 
year. The full term of office thereafter shall be for three 
years, and all vacancies occurring shall be filled by the 
governor, with the advice and consent of the council. 
The members of said board may be removed by the 
governor, with the advice and consent of the council, for 
such cause as he shall deem sufficient and shall express 
in the order of removal. They shall each receive in full 
compensation for their services an annual salary of two 
thousand dollars, payable in equal monthly instalments, 
and also their travelling expenses. They may expend 
annually for clerk hire, engineers and for defraying ex- 
penses incidental to and necessary for the performance 
of their duties, exclusive of office rent, the sum of two 
thousand dollars. They shall be provided with an office 
in the state house or some other suitable place in the 
city of Boston, in which the records of their office shall 
be kept. They may establish rules and regulations for 
the conduct of business and for carrying out the provi- 
sions of this act. 



92 HIGHWAY COMMISSION. [Pub. Doc. 

rtattSS2"m«ko Section 2. They shall from time to time compile 
I^tu^^mm' statistics relating to the public roads of cities, towns and 
prepare mapi, couuties, and make such investigations relating thereto 
as they shall deem expedient. They may be consulted 
at all reasonable times, without charge, by officers of 
counties, cities or towns haying the care of and authority 
oyer public roads, and shall without charge advise them 
relative to the construction, repair, alteration or mainten- 
ance of the same ; but advice given by them to any such 
officers shall not impair the legal duties and obligations 
of any county, city or town. They shall prepare a map 
or maps of the Commonwealth on which shall be shown 
county, city and town boundaries and also the public 
roads, particularly the state highways, giving, when 
practicable, the names of the same. They shall collect 
and collate information concerning the geological forma- 
tion of this Commonwealth, so far as it relates to the 
material suitable and proper for road building, and shall, 
so far as practicable, designate on said map or maps the 
location of such material. Such map or maps shall at aU 
reasonable times be open for the inspection of officers of 
counties, cities and towns haying the care of and author- 
MuMaehnsettfl ity over public roads. They shall each year hold at least 
misBioD to hold one public meeting in each county for the opeh discus- 
sion of questions relating to the public roads, due notice 
of which shall be given in the press or otherwise. 
Annual report, SECTION 3. They shall make an annual report to the 
legislature of their doings and the expenditures of their 
office, together with such statements, facts and explana- 
tions bearing upon the construction and maintenance of 
public roads, and such suggestions and recommendations 
as to the general policy of the Commonwealth in respect 
to the same as may seem to them appropriate. Their 
report shall be transmitted to the secretary of the Com- 
monwealth on or before the first Wednesday in January 
of each year, to be laid before the legislature. All maps, 
plans and statistics collected and compiled under their 
direction shall be preserved in their office. 
OfflJ®'*^ I?'* . Section 4. County commissioners and city and town 
Bion with infor- officers having the care of and authority over public roads 
and bridges throughout the Commonwealth shall, on re- 
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quest, furnish the commissioners any information required 
by them concerning the roads and bridges within their 
jurisdiction. 

Section 5. For the purpose of carrying out the pro- Expenditure, 
visions of this act said commission may expend siich sums 
for necessary assistants, the procuring of necessary sup- 
plies, instruments, material, machinery and other prop- 
erty, and for the constiniction and maintenance of state 
highways, as shall from time to time be appropriated by 
the legislature ; and they shall in their annual report state 
what sums they deem necessary for the year commencing 
with the first day of March following. 

Section 6. Whenever the county commissioners of a state highway, 

. , proceedings 

county adjudge that the common necessity and conven- uoon petition 
ience require that the Commonwealth acquire as a state missionere. 
highway a new or an existing road in that county, they ' 

may apply by petition in writing to the Massachusetts 
highway commission, stating the road they recommend, 
and setting forth a detailed description of said road by 
metes and bounds, together with a plan and profile of the 
same. Said commission shall consider such petition, and 
if they adjudge that it ought to be allowed, they shall in 
writing so notify said county commissioners. It shall 
then become the duty of said county commissioners to 
cause said road to be surveyed and laid out in the manner 
provided for the laying out and alteration of highways, 
the entire expense thereof to be borne and paid by said 
county. Said county commissioners shall preserve a copy 
of such petition, plans and profiles with their records for 
public inspection. When said commission shall be sat- 
isfied that said county commissioners have properly sur- 
veyed and laid out said road, and set in place suitable 
monuments, and have furnished said commission with 
plans and profiles, on which shall be shown such monu- 
ments and established grades, in accordance with the 
rules and regulations of said commission, said commis- 
sion may approve the same, and so notify in writing said 
county commissioners. Said commission shall then pre- 
sent a certified copy of said petition, on which their ap- 
proval shall be indicated, together with their estimates 
for constructing said road and the estimated annual cost 
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for maintaining the same, to the secretary of the Common- 
wealth, who shall at once lay the same before the legislat- 
ure, if it is in session, otherwise on the second Wednesday 
of January following. If the legislature makes appro- 
priation for constructing said road, said commission shall 
cause said road to be constructed in accordance with this 
act, and when completed and approved by them said road 
shall become a state highway, and thereafter be main- 
tained by the Commonwealth under the supervision of 
said commission. 
pro^eSSSgl*^' Section 7. Two or more cities or towns may petition 
Jwo°or inore° °' *^^ ^^^^ commissiou representing that, in their opinion, 
BepwSod^iSM! *^® common necessity and convenience require that the 
Commonwealth should acquire as a state highway a new 
or an existing road leading from one city or town to an- 
other, which petition shall be accompanied by a detailed 
description of such road by metes and bounds, and also 
a plan and profile of the same. If said commission ad- 
judge that the common necessity and convenience require 
such road to be laid out and acquired as a state highway, 
they shall cause a copy of said petition, on which shall 
be their finding, to be given to the county commissioners 
of the county in which said road or any portion of it lies. 
It shall then become the duty of the county commis- 
sioners, at the expense of the county, to cause said road 
to be suiTeyed and laid out, and to set in place suitable 
monuments and to cause a detailed description by metes 
and bounds, plans and profiles to be made, on which shall 
be shown said monuments and established grades, and to 
give the same to said commission ; but said county com- 
missioners shall have the right to change the line of said 
road, provided the termini are substantially the same. 
Said county commissioners shall preserve said petition 
and a copy of the plans and profiles, with their records, 
for public inspection. When said commission shall be 
satisfied that the county commissioners have properly 
surveyed and laid out said road and set in place suitable 
monuments, and have furnished them with plans and 
profiles on which shall be shown said monuments and 
established grades, in accordance with the rules and reg- 
ulations of said commission, they shall then proceed in 
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the same manner as provided in section six of this act ; 
and when said road is completed and approved by said 
commission it shall become a state highway, and there- 
after be maintained by the Commonwealth under the 
supervision of said commission. 
Section 8. In all cases where a highway is to be con- Grading, con- 

Btruction of cul- 

structed at the expense of the Commonwealth as a state verts, bridges, 
highway, all the grading necessary to make said highway for'by colinty. 
of the established grade, and the construction of culverts ^^®* ' 
and bridges, shall be paid for by the county or counties, 
respectively, in which said highway or any portion of it 
lies, and the work must be done to the satisfaction of said 
commission- No action by a person claiming damage for Action for 

'^ ^ to & damages. 

the taking of land or change of grade, under the provi- 
sions of this act, shall be conamenced against a county 
until said commission has taken possession for the purpose 
of constructing such state highway. 
Section 9. When appropriation has been made by Proceedings 

when appropria- 

the legislature for the construction of a state highway, tion is made foi 

.J • • 1 n J. 1 1 •/» construction. 

said commission shall at once cause plans and specifica- Repealed, i894. 
tions to be made and estimate the cost of the construction 
of such state highway, and give to each city and town in 
which said road lies, a certified copy of said plans and 
specifications, with a notice that said commission is ready 
for the construction of said road. Such city or town shall 
have the right, without advertisement, to contract with 
said commission for the construction of so much of such 
highway as lies within its limits, in accordance with the 
plans and specifications of the commission and under its 
supervision and subject to its approval, at a price agreed 
upon between said commission and said city or town ; but 
such price agreed upon shall not exceed eighty-five per 
cent, of the original estimate of said commission. If 
such city or town shall within thirty days not elect to 
so contract, said commission may advertise in one or 
more papers published in the county where the road or 
portion of it is situated, and in one or more papers pub- 
lished in Boston, for bids for the construction of said 
highway in accordance with the plans and specifications 
furnished by said commission, and under their supervi- 
sion and subject to their approval. Said commission shall 
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Maintenance. 
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Repealed, 1894. 
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have the right to reject any and all bids, and they shall 
require of the contractor a bond for at least ten thousand 
dollars for each mile of road, to indemnify such city or 
town in which such highway lies against damage while 
such road is being constructed, and the Commonwealth 
shall not be liable for any damage occasioned thereby. 
Said conmiission shall make and sign all contracts in the 
name of the Massachusetts highway commission. 

Section 10. For the maintenance of state highways, 
said commission shall contract with the city or town in 
which such state highway lies, or a person, firm or cor- 
poration, for the keeping in repair and maintaining of 
such highway, in accordance with the rules and regula- 
tions of said commission, and subject to their supervision 
and approval, and such contracts may be made without 
previous advertisement. 

Section 11. All contracts made by or with the Mas- 
sachusetts highway commission under the provisions of 
this act shall be subject to the approval of the governor 
and council. 

Section 12. No length of possession, or occupancy of 
land within the limit of any state highway, by an owner 
or occupier of adjoining land, shall create a right to such 
land in any adjoining owner or occupant or a person claim- 
ing under him, and any fences, buildings, sheds or other 
obstructions encroaching upon such state highway shall, 
upon written notice by said commission, at once be re- 
moved by the owner or occupier of adjoining land, and 
if not so removed said commission may cause the same 
to be done and may remove the same upon the adjoining 
land of such owner or occupier. 

Section 13. The Commonwealth shall be liable for 
injuries to persons or property occurring through a de- 
fect, or want of repair or of sufficient railing, in or upon 
a state highway. 

Section 14. Cities and towns shall have police juris- 
diction over all state highways, and they shall at once 
notify in writing the state commission or its employees 
of any defect or ,want of repair in such highways. No 
state highway shall be dug up for laying or placing pipes, 
sewers, posts, wires, railways or other purposes, and no 
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tree shall be planted or removed or obstruction placed 
thereon, except by the written consent of the superintend- 
ent of streets or road commissioners of a city or town, 
approved by the highway commission, and then only in 
accordance with the rules and regulations of said commis- 
sion ; and in all cases the work shall be executed under 
the supervision and to the satisfaction of said commission, 
and the entire expense of replacing the highway in as 
good condition as before shall be paid by the parties to 
whom the consent was given or by whom the work was 
done ; but a city or town shall have the right to dig up 
such state highway without such approval of the high- 
way commission where immediate necessity demands it, 
but in all such cases such highway shall be at once re- 
placed in as good condition as before, and at the expense 
of the city or town. Said commission shall give suitable Names, guide 
names to the state highways, and they shall have the ^^^ ^* * ^' 
right to change the name of any road that shall have 
becoiiie a part of a state highway. They shall cause to 
be erected, at convenient points along state highways, 
suitable guide posts. 

Section 15. The word "road," as used in this act The word 

' "road "defined. 

includes every thoroughfare which the public has a right 
to use. 

Section 16. This act shall take effect upon its passage- 

Approved June 10 y 1893» 



[Acts of 1894, Chapter 497.] 

An Act relating to state highways. 

Se it enacted, etc., as follows : 

Section 1. Whenever the county commissioners of a Petition for the 
county, or the mayor and aldermen of a city, or the select- ro&df&B state*"^ 
men of a town, adjudge that the public necessity and con- ^ ^*^^' 
venience require that the Commonw^ealth take charge of 
a new or an existing road as a highway, in whole or in 
part, in that county, city or town, they may apply by a 
petition in writing to the Massachusetts highway commis- 
sion, stating the road they recommend, together with a 
plan and profile of the same. 
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gJgJJ^^JJiJ^' Section 2. Said highway conunission shall consider 
XaF^^ such petition and determine what the public necessity and 
convenience require in the premises, and, if they deem 
that the highway should be laid out or be taken charge 
of by the Commonwealth, shall file a plan thereof in the 
office of the county conunissioners of the county in which 
the petitioners reside, with the petition therefor and a 
certificate that they have laid out and taken charge of 
said highway in accordance with said plan, and shall file 
a copy of the plan and location of the portion lying in 
each city or town in the office of the clerk of said city 
or town, and said highway shall, after the filing of said 
plans, be laid out as a highway, and shall be constructed 
and kept in good repair and condition as a highway by 
the said commission, at the expense of the Commonwealth, 
and shall be known as a state road, and thereafter be 
maintained by the Commonwealth under the supervision 
of said commission. And all openings and placing of 
structures in any such road shall be done in accordance 
with a permit from said commission. 
Damages. SECTION 3. The damages sustained by any person 

whose property is taken for, or is injured by the construc- 
tion of any such highway shall be paid by the Common- 
wealth, the same to be determined by said commission. 
And if said commission and the person sustaining the 
damages cannot agree thereon he or they may have said 
damages determined by a jury in the county in which the 
land is situated, by filing a petition for such jury in the 
office of the clerk of the superior court for said county at 
any time before the expiration of one year from the com- 
pletion of said highway, and thereupon said damages 
shall be determined by a jury at the bar of said court, in 
the same manner as damages for the taking of land for 
other highways in the county, city or town are deter- 
mined ; and costs shall be taxed to the prevailing party 
on such petition, as in civil cases, 
hf hwT^^** of Section 4. Said commission shall, when about to con- 
aSd towii?bidB struct any highway, give to each city and town in which 
propoeaiB/otc. ' gaid highway lies a certified copy of the plans and specifi- 
cations for said highway, with a notice that said commis- 
sion is ready for the construction of said road. Such city 
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or town shall have the right, without advertisement, to 
contract with said commission for the construction of so 
much of such highway as lies within its limits, in accord- 
ance with the plans and specifications, and under its 
supervision and subject to its approval, at a price agreed 
upon between said commission and said city or town. If 
said city or town shall not elect to so contract within thirty 
days said commission shall advertise in two or more papers 
published in the county where the road or portion of it 
is situated, and in three or more daily papers published 
in Boston, for bids for the construction of said highway 
under their supervision and subject to their approval, in 
accordance with plans and specifications to be furnished 
by said commission. Such advertisements shall state the 
time and place for opening the proposals in answer to 
said advertisements, and reserve the right to reject any 
and all proposals. All such proposals shall be sealed and 
shall be kept by the board, and shall be open to public 
inspection after said proposals have been accepted or re- 
jected. Said commission may reject any or all bids, ot 
if a bid is satisfactory they shall, with the approval of 
the governor and council, make a contract in writing on 
behalf of the Commonwealth for said construction, and 
shall require of the contractor a bond for at least twenty- 
five per cent, of the contract price to indemnify any city 
or town in which such highway lies against damage while 
such road is being constructed ; and the Commonwealth 
shall not be liable for any damage occasioned thereby. 
All construction of state roads shall be fairly apportioned Oonstniction to 

._ ., .,-,.«. . . , l>e apportioned 

by said commission among the different counties, and not among the dif. 

^, , ., » . 1 1 -, 11 t . ,. f erent countloB, 

more than ten miles of state road shall be constructed m 
any one county in any one year on petition as aforesaid, 
without the previous approval thereof in writing by the 
governor and council. 

Section 5. One quarter of any money expended under portion of 
the provisions of this act in any county for a highway, ^end^e^1;o"be re- 
with interest on said quarter at the rate of three per cent. SS!? ^^ °^"°*y» 
per annum, shall be repaid by said county to the Com- 
monwealth, in such reasonable sums and at such times 
within six years thereafter as said commission, with the 
approval of the state auditor, shall determine, taking into 
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consideration the financial condition of the oonnty ; and 
the treasurer and receiver-general shall apply all money 
so repaid to the appropriation to be expended by said 
commission. The county treasurer, with the approval of 
the county commissioners, may make such loans as they 
may see fit to meet this expenditure. 

Section 6. Any city or town in which a state high- 
way is situated shall be liable for injuries to persons 
travelling upon a state highway the same as upon other 
highways, but the amount actually recovered as damages 
for such injuries shall be repaid within one year there- 
after to such city or town by the Commonwealth. A 
city or town may make temporary necessary repairs of 
a state highway without the approval of said conmiis- 
sion. 

Section 7. Said commission shall keep all state roads 
reasonably clear of brush, and shall cause suitable shade 
trees to be set out along said highways when feasible, and 
shall renew the same when necessary, and may also estab- 
lish and maintain watering troughs at suitable places along 
said highways. 

Section 8. For the purpose of meeting any expenses 
that may be incurred under the provisions of chapter four 
hundred and seventy-six of the acts of the year eighteen 
hundred and ninety- three, as hereby amended, including 
the salaries and expenses of the commission, the treas- 
urer and receiver-general is hereby authorized, with the 
approval of the governor and council, to issue scrip or 
certificates of indebtedness to an amount not exceeding 
three hundred thousand dollars, for a term not exceeding 
thirty years. Said scrip or certificates of indebtedness 
shall be issued as registered bonds or with interest 
coupons attached, and shall bear interest not exceeding 
four per centum per annum, payable semi-annually on the 
first days of April and October in each year. Such scrip 
or certificates of indebtedness shall be designated on the 
face as the State Highway Loan, shall be countersigned 
by the governor, and shall be deemed a pledge of the 
faith and credit of the Commonwealth, and the principal 
and interest shall be paid at the times specified therein in 
gold coin of the United States or its equivalent ; and said 
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scrip or certificates of indebtedness shall be sold and dis- 
posed of at public auction or in such other mode and at 
such times and prices and in such amounts and at such 
rates of interest, not exceeding the rate above specified, 
as shall be deemed best. The treasurer and receiver- sinking fund, 
general shall, on issuing any of said scrip or certificates 
of indebtedness, establish a sinking fund for the payment 
of said bonds, into which shall be paid any premiums re- 
ceived on the sale of said bonds, and he shall apportion 
thereto from year to year, in addition, amounts suflScient 
with the accumulations to extinguish at maturity the debt 
incurred by the issue of said bonds. The amount neces- 
sary to meet the annual sinking fund requirements and to 
pay the interest on said bonds shall be raised by taxation 
from year to year. 

Section 9. Sections six, seven, eight, nine, eleven Repeal, 
and thirteen of chapter four hundred and seventy-six of 
the acts of the year eighteen hundred and ninety-three 
are hereby repealed. 

Section 10. This act shall take effect upon its passage. 

Approved June 20, 1894. 



[Acts of 1895, Chapter 92.] 

An Act making appropriations for expenses of the 
massachusetts highway commission. 

Be it enacted^ etc., as follows : 

Section 1. The sums hereinafter mentioned are ap- Appropriations, 
propriated, to be paid out of the state highway loan 
fund, to meet expenses of the Massachusetts highway 
commission for the year ending on the thirty-first day of 
December in the year eighteen hundred and ninety-five, 
to wit : — 

For rent of oflSce, including care, heating and lighting Highway com- 
the same, a sum not exceeding one thousand dollars, this etc. ' ' 
amount being in addition to the sum heretofore appro- 
priated for rent in an act passed the present year. 

For the salaries of clerks and such clerical assistance cierks. 
as said commission may find necessary, a sum not exceed- 
ing five thousand dollars. 
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For the salary of the chief engineer, a sum not exceed- 
ing three thousand dollars. 

For incidental and contingent expenses of said commis- 
sion, a sum not exceeding fifteen hundred dollars. 

For travelling expenses of said commission, a sum not 
exceeding fifteen hundred dollars. 

For expenses in connection with surveys of roads, for 
the purpose of laying out and building state highways, a 
sum not exceeding ten thousand dollars. 

Section 2. This act shall take effect upon its passage. 

Approved March 7, 1895. 



Construction of 
state highways. 



[Acts of 1895, Chapter 347.] 

An Act relative to the construction of state high- 
ways. 

Be it enacted^ eic.^ as follows : 

Section 1. The Massachusetts highway commission 
is hereby authorized to expend a sum not exceeding four 
hundred thousand dollars for the construction of state 
highways during the current year, in accordance with 
the provisions of chapter four hundred and seventy-six 
of the acts of the year eighteen hundred and ninety-three 
and chapter four hundred and ninety-seven of the acts 
of the year eighteen hundred and ninety-four. 

Section 2. No persons except citizens of this Com- 
to be* employed, monwealth shall be employed on the work authorized by 
this act. 

Section 3. For the purpose of meeting any expenses 
which may be incurred under the provisions of this act 
the treasurer and receiver-general is hereby authorized, 
with the approval of the governor and council, to issue 
scrip or certificates of indebtedness to an amount not 
exceeding four hundred thousand dollars, for a term not 
exceeding thirty years. Said scrip or certificates of in- 
debtedness shall be issued as registered bonds or with 
interest coupons attached, and shall bear interest not ex- 
ceeding four per cent, per annum, payable semi-annually 
on tlie first days of April and October in each year. 
Such scrip or certificates of indebtedness shall be desig- 



No persons 
except citizens 



Stote Highway 
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nated on their face as the State Highway Loan, shall be 
countersigned by the governor, and shall be deemed the 
pledge of the faith and credit of the Commonwealth ; and 
the principal and interest thereof shall be paid at the 
times specified therein in gold coin of the United States 
or its equivalent; and said scrip or certificates of in- 
debtedness shall be sold and disposed of at public auction, 
or in such other manner, at such times and prices, in such 
amounts and at such rates of interest, not exceeding the 
rate above specified, as shall be deemed best. The sink- sinking fund, 
ing fund established by chapter four hundred and ninety- 
seven of the acts of the year eighteen hundred and 
ninety-four shall also be maintained for the purpose of 
extinguishing bonds issued under the authority of this 
act, and the treasurer and receiver-general shall appor- 
tion thereto from year to year an amount sufliicient with 
the accumulations of said fund to extinguish at maturity 
the debt incurred by the issue of said bonds. The 
amount necessary to meet the annual sinking fund re- 
quirements and to pay the interest on said bonds shall 
be raised by taxation from year to year. 

Section 4. This act shall take effect upon its passage. 

Approved May i, 1895. 



[Acts op 1895, Chapter 486.] 

An Act relative to the construction of macadamized 
roads in towns. 

Be it enacted^ etc,^ as follows : 

Section 1. When a town of not less than ten thou- Commonwealth 
sand inhabitants, or not less than two nor more than five ceruin towns 
adjoining towns whose combined population does not ex- n^n^^^ 
ceed twelve thousand, vote at a town meeting to expend 
not less than three thousand dollars per year each year 
for the term of five years, in the case of a single town, or 
four thousand dollars each year for the term of five years 
when not less than two nor more than five towns unite 
together, for macadamized roads, the Commonwealth shall 
furnish out of the state highway loan authorized by chapter 
three hundred and forty-seven of the acts of the present 



104 



fflGHWAY COMMISSION. [Pub. Doc. 



ProTiM. 



Joint use of 
rollers by 
certain towna. 



Period for 

macadamizing 

roads. 



Amount to be 
expended. 



year, through the Massachusetts highway commissioD, to 
such town or towns, free of charge a steam road roller 
of approved pattern and suitable size, for the sole nse 
of such town or towns during said five years and as long 
thereafter as they continue to expend not less than fifty 
per cent, of the above-mentioned sum on macadamized 
roads each year : provided, nevertJidess, that if said town 
or towns fail to expend said sum for macadamized roads 
in any one year, such road roller shall then revert to the 
Commonwealth. Said town or towns shall keep said 
roller in good repair. 

Section 2. When not less than two nor more than 
five towns use a roller jointly, the town voting the largest 
proportion of the required sum shall have the first chance 
as to the time of using it, and niay retain possession of it 
each year for a length of time proportionate to the sum 
voted by said town. The six months between the first 
day of May and the first day of November in each year 
shall be deemed the proper period for macadamizing 
roads. 

Section 3. The Massachusetts highway commission 
shall not expend more than nine thousand dollars in 
carrying out the provisions of this act during the year 
eighteen hundred and ninety-five. 

Section 4. This act shall take effect upon its passage. 

Approved June 5, 1893. 



State highway 
between Boston 
and Newbury- 
port. 



[Resolves of 1896, Chapter 86.] 

Resolve relative to a state highway between the 
city of boston and the city of newburyport. 

Resolved, That the Massachusetts highway commission 
consider the expediency of laying out a state highway 
between the city of Boston and the city of Salem or the 
city of Newburyport, over the shore route, so called, 
which route may be described substantially as follows : — 

Starting from the south ferry, at Lewis street, in Bos- 
ton, thence through Lewis street to Maverick square, 
thence through Maverick square to Chelsea street, thence 
over Chelsea street to Bennington street, thence over 
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Bennington street to Orient Heights, thence over the main 
traveled road to the town of Revere, continuing on the 
main road to Beachmont, continuing over the main trav- 
eled road, known as Ocean avenue, along the ocean front 
to the Point of Pines, crossing the Saugus river on the 
easterly side of the Boston, Revere Beach and Lynn rail- 
road and running to the south end of Sea street in Lynn, 
thence through Sea street to Broad street, thence through 
Broad street to Lewis street, thence through Lewis street 
ix) New Ocean street, thence through New Ocean street 
to the town of Swampscott, thence through New Ocean 
street, in Swampscott, to the junction of Burrill street 
and Paradise road, thence over Paradise road to the north- 
east end of said road, thence through Paradise woods on 
nearly a straight line to Vinin square, at the junction of 
the towns of Swampscott and Marblehead and the city 
of Salem, thence northerly to Loring avenue in the city of 
Salem, thence over Loring avenue to Lafayette street, 
thence over Lafayette street to Central street, thence over 
Central street to Essex street, thence through Salem to 
and over Beverly bridge, thence through the city of 
Beverly, and thence to Newburyport, using the present 
traveled roads as far as may be, with such additions of 
new road as may be necessary. Said Massachusetts high- 
way commission shall report to the ne^t general court the 
probable cost of such a highway, with such other in- 
formation as may be obtained in relation thereto, on or 
before the thirty-first day of January in the year eighteen 
hundred and ninety-seven. 

Approved AprU 28 j 1896. 



[Acts of, 1896, Chapter 345.] 

An Act relative to state highways. 

Be it enacted, etc, as follows : 

Section 1. When a highway is laid out as a state road Constrnction^ 
the Massachusetts highway commission shall construct and highways. 
maintain that portion of the way between the inside lines 
of sidewalks upon either side. The sidewalks of said road sidewalks. 
may be constructed and maintained in accordance with the 
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Public Statutes and amendments thereto, and the pro- 
visions of section six of chapter four hundred and ninety- 
seven of the acts of the year eighteen hundred and 
ninety-four shall only apply to that portion of the way 
between the inside lines of sidewalks. The inside lines 
of sidewalks referred to in this section are those lines 
which are nearest to the centre of the highway. 
bflTkept ciMT*of Sectjon 2. A city or town in which a state road lies 
«toT *°^ **** ®^*^ ** ^^ ^^^ expense keep such road sufficiently clear 
of snow and ice so that the same shall be reasonably safe 
for travel, as now required by the Public Statutes and 
amendments thereto. 
Sa*^>e'^d"°° Section 3. Instead of filing the original petition with 
•wrii county the couutv (conmiissioners, as now required by section 
two of chapter four hundred and ninety-seven of the acts 
of the year eighteen hundred and ninety-four, it shall 
hereafter be sufficient to file a certified copy thereof with 
said county commissioners. 

Section 4. This act shall take effect upon its passage. 

Approved April 28, 1896. 



[Acts of 1896, Chapter 481.] 

An Act relative to the construction of state 
highways. 

Be it enacted, etc., (is follows : 

ItotehShways! SECTION 1. The Massachusetts highway commission 
is hereby authorized to expend a sum not exceeding six 
hundred thousand dollars for the construction of state 
highways, in accordance with the provisions of chapter 
four hundred and seventy-six of the acts of the year 
eighteen hundred and ninety-three and chapter four hun- 
dred and ninety-seven of the acts of the year eighteen 
hundred and ninety-four. 

Only citizens of SECTION 2. No pcrsons cxccpt citizcus of this Com- 

the Common- ^ ^ 

wealth to be monwealth shall be employed on the work authorized by 

employed. ^ *^ ^ 

this act. 
=1^^ Highway SECTION 3. For the purposc of meeting any expenses 
which may be incurred under the provisions of this act 
the treasurer and receiver general is hereby authorized, 
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with the approval of the governor and council, to issue 
scrip or certificates of indebtedness to an amount not 
exceeding six hundred thousand dollars, for a term not 
-exceeding thirty years. Said scrip or certificates of in- 
debtedness shall be issued as registered bonds or with 
interest coupons attached, and shall bear interest not ex- 
ceeding four per cent, per annum, payable semi-annually 
on the first day of April a.nd of October in each year. 
Such scrip or certificates of indebtedness shall be desig- 
nated on their face as the State Highway Loan, shall be 
countersigned by the governor, and shall be deemed a 
pledge of the faith and credit of the Commonwealth ; and 
the principal and interest thereof shall be paid at the times 
specified therein in gold coin of the United States or its 
equivalent, and said scrip or certificates of indebtedness 
shall be sold and disposed of at public auction, or in such 
other manner, at such times and prices, in such amounts 
and at such rates of interest, not exceeding the rate above- 
specified, as shall be deemed best. The sinking fund sinking fund, 
established by chapter four hundred and ninety-seven of 
the acts of the year eighteen hundred and ninety-four 
shall also be maintained for the purpose of extinguishing 
bonds issued under the authority of this act, and the . 
treasurer and receiver general shall apportion thereto from 
year to year an amount sufliicient with the accumulations 
of said fund to extinguish at maturity the debt incurred 
by the issue of said bonds. The amount necessai-y to 
meet the annual sinking fund requirements and to pay the 
interest on said bonds shall be raised by taxation from 
year to year. 

Section 4. This act shall take effect upon its passage. * 

Approved June 4j 1896. 



[Acts of 1896, Chapter 513.] 

An Act to provide for aiding towns ^in the con- 
struction AND MAINTENANCE OF BETTER ROADS. 
Be it enacted^ etc., as follows : 

Se.ction 1. Upon the application to the Massachusetts Road machines 
highway commission of the county commissioners of any It thVexplSiS!? 
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of the Oommon. countv, made at the request of any town of not more than 

wealth for nee ». *i 

incertaiBtowiie, twelve thousand inhabitants within said county, there 
shall be furnished by said highway commission to said 
county, at the expense of the Commonwealth, one or more 
steam rollers, portable stone crushers and such other road 
machines as the said highway commission may deem neces- 
sary for the construction and maintenance of better roads 
in the town making such request. Such machines shall 
remain the property of the Commonwealth and shall be 
managed and maintained under the direction of the county 
commissioners. The county commissioners shall engage 
competent engineers and skilled mechanics to operate said 
machines, who shall be paid from the county treasury 
such sums for each day's actual services as the county 
commissioners may determine. The expenses so incurred 
shall be repaid to the county by the towns using s£dd 
machines, as apportioned by the county commissioners, in 
proportion to the time in which such machines were used 
by them. 

^P«^ Section 2. Chapter four hundred and eighty-six of 

the acts of the year eighteen hundred and ninety-five is 
hereby repealed. 

Section 3. This act shall take effect upon its passage* 

Approved Jane 6y 1896. 



[Acts of 1896, Chapter 541.] 

An Act relative to street railways located on state 
highways. 

Be it enacted, etc,, as follmvs : 

Location of SECTION 1. Whenever in the construction of a state 

street railways 

on state high- highway it bccomes necessary, in the opinion of the Mas- 
changed, etc. sachusetts highway commission, to change the location, 
relay or change the grade of that part of any street rail- 
way located on said highway, or to place different material 
between its tracks, or to make any other change in the 
location and construction of said railway, said commission 
may, in the manner provided in section twenty-two of 
chapter one hundred and thirteen of the Public Statutes 
for making such changes by boards of aldermen and select- 
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men, order the company owning or operating said railway 
to make such changes ; provided^ however^ that the com- Proviso* 
pany shall thereafter enjoy the same rights in the new lo- 
cation that it had in the original location ; and unless the 
same are made within the time limited by said conmiission 
the commission may make said changes, and the cost of 
making the same, whether by the railway company or by 
said commission, shall be paid by said conunission ; said 
cost with interest at a rate not exceeding four per cent, 
per annum, shall be paid by said railway company to the 
Commonwealth in ten equal annual payments; and the 
auditor of the Commonwealth on or before the first day of 
July in each year shall certify the amount due to the tax 
commissioner, who shall forthwith demand the same ; and 
payment shall be made within thirty days thereafter. 
The claim of the Commonwealth shall have priority over 
all other claims against said railway company, except for 
labor, and shall be collected in the same manner as the 
corporation tax ; but any such company may itself pay 
for the expenses of said changes at the time of making the 
same, and may anticipate said annual payments in whole 
or in part. 

Section 2. This act shall take effect upon its passage. 

Approved June 5, 1896. 



[Acts of 1896, Chapter 548.] 

An Act making appropriations for expenses author- 
ized BY THE PRESENT LEGISLATURE AND TOR CERTAIN 
OTHER EXPENSES AUTHORIZED BY LAW. 

Be it enacted^ etc., as follows : 

For expenses in connection with aiding towns in the conetraction of 
construction and maintenance of better roads, as author- ®**®' 
ized by chapter five hundred and thirteen of the acts of 
the present year, a sum not exceeding twelve thousand 
dollars. 

Section 2. This act shall take effect upon its passage. 

Approved June 5, 1896. 
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[Acts of 1897, Chapter 16.] 

An Act making an appropriation fob the state 
highway loan sinking fund. 

Be it enacted, etc, as follows : 

Section 1 . The sum of twenty-eight thousand three 
hundred and seventy-two dollars is hereby appropriated, 
to be paid out of the treasury of the Commonwealth from 
the ordinary revenue, for the State Highway Loan Sink- 
ing Fund, as provided for in section eight of chapter four 
hundred and ninety-seven of the act« of the year eighteen 
hundred and ninety-four, said sum being the estimate of 
the treasurer and receiver-general. 

Section 2. This act shall take effect upon its passage.. 
Approved February 2, 1897. 



[Acts op 1897, Chapter 276.] 

An Act to permit the relocation of a certain high- 
way over the land of the trustees OF THE WEST- 
BOROUGH INSANE HOSPITAL. 

Be it enacted, etc., as follows : 

^gjwover Section 1. The trustees of the Westborough insane 
insane hospital hospital are hereby authorized to permit the relocation of 
the highway leading over land of the said trustees, past 
the buildings of the Westborough insane hospital, over 
other land of the said trustees, in such place and accord- 
ing to such plan as the said trustees may approve. And 
the Massachusetts highway commission may relocate and 
build said highway during the year eighteen hundred and 
ninety-seven, and may pay for building the same out of 
any funds that may hereafter be authorized to be expended 
by said commission. 

Section 2. This act shall take effect upon its passage. 

Approved April 14y 1897. 
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[Acts of 1897, CHAPXEa 340.] 
An Act relative to the construction and repair of 

STATE highways. 

Be it enacted, etc., as follows : 

Section 1. The Massachusetts highway eommission Highway 
is hereby authorized to expend a sum not exceeding eight may Txi^nd 
hundred thousand dollars for the construction and repair *®*^»^^* 
of state highways, in accordance with the provisions of 
the statutes relating to and defining the powers and duties 
of said commission. Said commission may make con- $600,000 only to 

be used in 1897. 

tracts during the .present calendar year for the whole 
amount hereby authorized to be expended, but the con- 
tracts shall be so made that the amount to be paid from 
the state treasury during the present calendar year shall 
not exceed six hundred thousand dollars. 

Section 2. No persons except citizens of this Com- citizens of 
monwealth shall be employed on the work authorized by on*"to he^ 
this act. ^"P'^^^'^- 

Section 3. For the purpose of meeting anv expenses Loan authorized 

X.' X. X. • A ^ 4.U • • if i-if- ^ of $800,000, not 

which may be incurred under the provisions of this act exceeding so 
the treasurer and receiver-general is hereby authorized, clediAg 4 per 
with the approval of the governor and council, to issue April and"* ' 
scrip or certificates of indebtedness to an amount not ^*^^**®'' 
exceeding eight hundred thousand dollars, for a term not 
exceeding thirty years. Said scrip or certificates of in- 
debtedness shall be issued as registered bonds or with 
interest coupons attached, and shall bear interest not ex- 
ceeding four per cent, per annum, payable semi-annually 
on the first days of April and October in each year. 
Such scrip or certificates of indebtedness shall be desig- state mghway 
nated on their face as the State Highway Loan, shall be 
countersigned by the governor, and shall be deemed a 
pledge of the faith and credit of the Commonwealth ; and Qoid coin of the 

^ ^ , , „ , . , , United States or 

the principal and interest thereof shall be paid at the its equivalent, 
times specified therein in gold coin of the United States 
or its equivalent, and said scrip or certificates of indebted- 
ness shall be sold and disposed of at public auction, or 
in such other manner, at such times and prices, in such 
amounts and at such rates of interest, not exceeding the 
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rate above-specified, as shall be deemed best. The sifiking 
fund established by chapter four hundred and ninety-seven 
of the acts of the year eighteen hundred and ninety-four 
shall also be maintained for the purpose of extinguishing 
bonds issued under the authority of this act, and the 
treasurer and receiver general shall apportion thereto 
from year to year an amount sufficient with the accumula- 
tions of said fund to extinguish at maturity the debt in- 
curred by the issue of said bonds. The amount necessary 
to meet the annual sinking fund requirements and to pay 
the interest on said bonds shall be raised by taxation 
from year to year. 

Section 4. This act shall take effect upon its passage. 

Approved May 5, 1897. 



€hap. 497, 1804, 
amended. 



[Acts of 1897, Chapter 355.] 

An Act relative to state highways. 

Be it enacted, etc., as follows : 

Section 1. Section two of chapter four hundred dnd 
ninety-seven of the acts of the year eighteen hundred 
and ninety-four is hereby amended by inserting after 
the word "file", in the fifth line of said section, the 
words : — a certified copy of, — and by striking out the 
last sentence of said section and inserting in place thereof 
the words ; — No opening shall be made in any such road, 
nor any structure placed therein, nor shall there be made 
any change or removal of structures already placed 
therein, except with the approval of and in accordance 
with a permit from said commission, which shall exercise 
complete and pjsrmanent jurisdiction over state high- 
ways, — so as to read as follows: — Section 2. Said 
receive petitions highway commission shall consider such petition and 

for highways, , ^^ • 

and their duties determine what the public necessity and' convenience 

In such cases 

defined. require in the premises, and, if they deem that the high- 

way should be laid out or be taken charge of by the Com- 
monwealth, shall file a certified copy of a plan thereof 
in the oflSce of the county commissioners of the county 
in which the petitioners reside, with the petition therefor 
and a certificate that they have laid out and taken charge 



Highway com- 
missioners to 



No. 54.] APPENDIX G. 113 

of said highway in accordance with said plan, and shall 
file a copy of the plan and location of the portion lying in 
each city or town in the office of the clerk of said city or 
town, and said highway shall, after the filing of said 
plans, be laid out as a highway, and shall be constructed 
and kept in good repair and condition as a highway by 
said commission, at the expense of the Commonwealth, 
and shall be known as a state road, and thereafter be 
maintained by the Commonwealth under the supervision 
of said commission. No opening shall be made in any 
such road, nor any structure placed therein, nor shall 
there be made any change or removal of structures already 
placed therein, except with the approval of and in accord- 
ance with a permit from said commission, which shall 
exercise complete and permanent jurisdiction over state 
highways. 

Section 2. Section four of said chapter four hundred Chap. 497, 18m, 
and ninety-seven is hereby amended by inserting after 
the word "thereby", in the thirty-third line, the 
words : — The commission shall also have power to con- 
tract in the manner and under the conditions herein- 
before specified with a city or town, or with private bid- 
ders when a city or town shall not elect so to contract, 
for the grading of a state highway, or for furnishing 
materials or any other element in the construction of 
such highway, — so as to read as follows; — Section 4. Commission to 

^ •' ' famish plans 

Said commission shall, when about to construct any high- to towns and 

. cities, etc. 

way, give to each city and town m which said highway 
lies a certified copy of the plans and specifications for 
said highway, with a notice that said commission is ready 
for the construction of said road. Such city or town cities and towns 
shall have the right, without adveitisement, to contract wuL commis- 
with said commission for the construction of so much of highways"**™*^* 
such highway as lies within its limits, in accordance with 
the plans and specifications, and under its supervision 
and subject to its approval, at a price agreed upon be- 
tween said commission and said city or town. If said city Commission 
or town shall not elect to so contract within thirty days fSr^fds^fn **^ 
said commission shall advertise in two or more papers <^«'^*^^ ®*^®** 
published in the county where the road or portion of it is 
situated, and in three or more daily papers published in 
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Boston, for bids for the constmction of said highway 
under their supervision and subject to their approval, in 
accordance with plans and specifications to be furnished 
by said commission. Such advertisement shall state the 
time and place for opening the proposals in answer to 
said advertisements, and reserve the right to reject any 
and all proposals. All such proposals shall be sealed 
and shall be kept by the board, and shall be open to pub- 
lic inspection after said proposals have been accepted or 
May r^eetbidB. rejected. Said conmiission may reject any or all bids, or 
if a bid is satisfactory they shall, with the approval of the 
governor and council, make a contract in writing on 
behalf of the Commonwealth for said construction, and 
shall require of the contractor a bond for at least twenty- 
five per cent, of the contract price to indemnify any city 
or town in which such highway lies, against damage 
while such road is being constructed ; and the Common- 
wealth shall not be liable for any damage occasioned 
thereby. The commission shall also have power to con- 
tract in the manner and under the conditions hereinbefore 
specified with a city or town, or with private bidders 
when a city or town shall not elect so to contract, for 
the grading of a state highway, or for furnishing mate- 
rials or any other element in the construction of such 
w*mSeBof^*° highway. All construction of state roads shall be fairly 
ro*dto^con. apportioned by said conmiission among the different 
county in any couutics, and not more than ten miles of state road shall 

one year nnless, 

etc. be constructed in any one county in any one year on peti- 

tion as aforesaid, without the previous approval thereof 
in writing by the governor and council. 

Chap. 613, 1896, SECTION 8. Scctiou ouc of chapter fivc hundred and 

amended. 

thirteen of the acts of the year eighteen hundred and 

ninety-six is hereby amended by striking out the whole of 

said section and inserting in place thereof the following : — 

OommiBsion Section i. Upon the application to the Massachusetts 

may furnish ^ '^^ 

countieB, at highway commission of the county commissioners of any 
monweaitb, couutv, made at the request of any town of not more than 

■team rollers, •" ^ •^ . 

cniahers, etc. twclvc thousand inhabitants withm said county, there 
shall be furnished by said highway commission to said 
county, at the expense of the Commonwealth, such steam 
rollers, portable stone crushers, and other road machines 
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as the said highway commission may deem necessary for 
the construction and maintenance of better roads in the 
county from which such a request comes. Such machines Soe^ "^JJ^*"®* 
shall remain the property of the Commonwealth and shall property of 
be managed and maintained under the direction of the under care of 
eounty commissioners, and they shall at all times be cared missionera, etc. 
for in a manner satisfactory to the highway commission. 
The county commissioners shall engage competent en- 
gineers and skilled mechanics to operate said machines, 
who shall be paid from the county treasury such sums for 
each day's actual services as the county commissioners may 
determine. The expenses so incurred shall be repaid to ExpenseBoi 
the county by the Commonwealth or by the towns using to be repaid by 
said machines, as apportioned by the county commission- towns, 
ers, in proportion to the time during which such machines 
were used by such towns. Whenever any part of a state CommisBion 

*^ *^ has right to use 

highway shall have been constructed in a county where said machines. 

there is road machinery purchased under the provisions 

of this act the highway commission shall have the right 

to use said machinery at such times as skid road machinery 

is not in use by any town, for the maintenance and repair 

of such highway. 

Section 4. The provisions of section one of chapter 
five hundred and forty-one of the acts of the year eighteen 
hundred and ninety-six shall apply to the repair of a state 
highway as well as to the construction thereof. 

Section 5. All payments made to the Commonwealth 
under the provisions of said chapter five hundred and 
forty -one shall be credited to the fund for the construc- 
tion of state highways : provided^ that such a fund exists 
at the time the payment is made, otherwise they shall 
be credited to the general fund of the Commonwealth. 

Approved May 6^ 1897. 



[Resolves op 1897, Chaptbb 95.] 
Besolve to provide for additional copies op the 

REPORT op the MASSACHUSETTS HIGHWAY COMMISSION. 

Hesolved^ That two thousand additional copies of the 2,000 additional 
fourtti annual report of the Massachusetts highway com- to^eprintlS? 
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mission be printed and bound in cloth. Out of the num- 
ber so printed each member of the present general court 
shall be entitled to receive five copies, and the residue 
shall be distributed under the direction of the commission. 
Beginning with the year eighteen hundred and ninety- 
eight there shall be printed annually four thousand copies 
of the report of said commission, and each member of 
the general court shall be entitled to receive ten copies. 

Approved Jwm 11 y 1897. 



state mghway 
Loan Sinking 
Fond. 



[Acts of 1898, Cuapteb 38.] 

An Act making an appropriation for the state high- 
way LOAN SINKING FUND. 

Be it enacted, etc., as follows : 

Section 1. The sum of forty-seven thousand two hun- 
dred seventy-three dollars and fifty-seven cents is hereby 
appropriated, to be paid out of the treasury of the Com- 
monwealth from the ordinary revenue, for the State High- 
way Loan Sinking Fund, as provided for by section eight 
of chapter four hundred and ninety-seven of the acts o! 
the year eighteen hundred and ninety-four, said sum 
being the estimate of the treasurer and receiver general. 

Section 2. This act shall take effect upon its passage. 
Approved February 5, 1898. 



1894, 497. S 1, 
amended. 



PetiUon for the 
taking of cer- 
tain roada as 
Btate highways. 



[Acts op 1898, Chapter 476.] 
An Act relative to state highways. 
Be it enacted, etc., as follows : 

Section 1. Section one of chapter four hundred and 
ninety-seven of the acts of the year eighteen hundred and 
ninety-four is hereby amended by striking out all after 
the word " commission", in the seventh and eighth lines, 
and inserting in place thereof the words: — requesting 
that said road may be taken charge of by the Common- 
wealth, — so as to read as follows: Section 1. When- 
ever the county commissioners of a county, or the mayor 
and aldermen of a city, or tlie selectmen of a town, ad- 
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judge that the public necessity and convenience require 
that the Commonwealth take charge of a new or an 
existing road as a highway, in whole or in part, in that 
county, city or town, they may apply by a petition in 
writing to the Massachusetts highway commission, re- 
questing that said road may be taken charge of by the 
Commonwealth. 
Section 2. This act shall take efifect upon its passage. 

Approved May 27, 1898. 



[Acts op 1898, Chapter 528.] 

An Act relative to state highways. 
Be it enacted^ elc.^ as follows : 

Section 1 . Section one of chapter four hundred and ^^^y ^^j § ^» 

^ amended. 

seventy-six of the acts of the year eighteen hundred and 
ninety-three is hereby amended by striking out all after 
the word "removal", in the fourteenth line, and insert- 
ing in place thereof the following : — They shall each compensation 
receive, in full compensation for their services, an annual commfssionerBf 
salary of two thousand dollars, payable in equal monthly * 
instalments, and also their travelling expenses, and they 
may expend annually for clerk hire, engineers, and for 
defraying expenses incidental and necessary for the per- 
formance of their duties, exclusive of office rent, such 
sum as the legislature shall from time to time appropri- 
ate. All of these sums shall be paid from the treasury 
of the Commonwealth. They shall be provided with an 
office in the state house or some other suitable place in 
the city of Boston, in which the records of their office 
shall be kept. They may establish rules and regulations 
for the conduct of business and for carrying out the pro- 
visions of the different acts governing the state highway 
commission. 

Section 2. All acts and parts of acts inconsistent 
with this act are hereby repealed. 

Section 3. This act shall take effect upon its passage. 

Approved June 14^ 1898, 



118 HIGHWAY COMMISSION. [Pub. Doc. 

[Acts of 1896, Chafteh 539.] 

Ak Act relative to the construction and repair of 
state highways. 

Be it enacted^ etc,y as follows : 

Sd^iSo" Section 1. The Massachusetts highway commission is 

state highways, hereby aathorized to expend a sum not exceeding four 
hundred thousand dollars for the construction and repair 
of state highways, in accordance with the provisions of 
the statutes relating to and defining the powers and duties 
of said . commission. Said commission may make con- 
tracts during the present calendar year for the whole 
amount hereby authorized to be expended, but the con- 
tracts shall be so made that the amount to be paid fropi 
the state treasury during the present calendar year shall 
not exceed three hundred thousand doUai's. 

S^lmptoy'SI ^ Section 2. No persons except citizens of this Com- 
monwealth shall be employed on the work authorized by 
this act. 

Loan.™*^^*^ Section 3. For the purpose of meeting any expenses 
which may be incurred under the provisions of this act, 
the treasurer and receiver general is hereby authorized, 
with the approval of the governor and council, to issue 
scrip or certificates of indebtedness to an amount not ex- 
ceeding four hundred thousand dollars, for a term not 
exceeding thirty years. Said scrip or certificates of in- 
debtedness shall be issued as registered bonds or with 
interest coupons attached, and shall bear interest not 
exceeding four per cent, per annum, payable semi- 
annually on the first day of April and of October in each 
year. Such scrip or certificates of indebtedness shall be 
designated on their face as the State Highway Loan, 
shall be countersigned by the governor, and shall be 
deemed a pledge of the faith and credit of the Common- 
wealth; and the principal ^nd interest thereof shall be 
paid at the times specified therein in gold coin of the 
United States or its equivalent, and said scrip or certifi- 
cates of indebtedness shall be sold and disposed of at 
public auction, or in such other manner, at such times 
and prices, in such amounts and at such rates of interest, 
not exceeding the rate above specified, as shall be deemed 
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best. The sinking fund established by chapter .four hun- sinking fund, 
dred and ninety-seven of the acts of the year eighteen 
hundred and ninety-four shall also be maintained for the 
purpose of providing for the payment of the bonds issued 
under the authority of this act, and the treasurer and 
receiver general shall apportion thereto from year to year 
an amount sufficient with the accumulations of said fund 
to extinguish at maturity the debt incurred by the issue 
of said bonds. The amount necessary to meet the annual 
sinking fund requirements and to pay the interest on said 
bonds shall be raised by taxation from year to year. 
Section 4. This act shall take effect upon its passage. 

Approved June 17, 1898. 



[Acts op 1898, Chapteb 579.] 

An Act in addition to the several acts making ap- 
propriations FOR EXPENSES AUTHORIZED DURING THE 
present YEAR, AND FOR CERTAIN OTHER EXPENSES 
AUTHORIZED BY LAW. ' 

Be it enacted, etc., as follows: 

Section 1 . ... For the salaries and expenses of the Massachusetts 
Massachusetts state highway commission, the same to mPssion^^^™ 
include clerk hire, engineers and expenses incidental and 
necessary for the performance of their duties, from and 
after the fourteenth day of June in the present year, as 
provided for by chapter five hundred and twenty-eight of 
the acts of the present year, a sum not exceeding four- 
teen thousand three hundred dollars. . . . 

Section 2. This act shall take effect upon its passage. 

Approved June 23, 1898. 



[Resolves of 1898, Chapter 106.J 

Resolve relative to state highways in the cities of 
beverly and gloucester and the towns of man- 
chester and rockport. 

Resolved, That the Massachusetts highway commission state highways 
is hereby authorized and instructed to make a plan show- Gloucester, etc. 
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ing the .line and grade of the highway passing through 
the cities of Beverly and Gloucester and the towns of 
Manchester and Rockport, and known as Hale street, 
Bridge street, Central street, Union street, Washington 
street. Summer street, Western avenue and Main street, 
to Railroad avenue in the town of Rockport. 

Approved June 7, 1898 ^ 
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Appendix H. 



Maintenance. 

Owing to the comparatively short sections of State roads built 
during the first three years' work of the commission, no systematic 
and economical method was devised for their maintenance. During 
the past year connection was made between several of the shorter 
sections, which resulted in fairly long and continuous roads, and a 
system of continuous repairs has been inaugurated on these long sec- 
tions, which, it is hoped, will give good results at the minimum cost. 
One man, with a horse, is employed to look after as long a piece of 
road as can be properly cared for. This care includes picking off 
loose stone, filling up any incipient ruts or hollows, spreading binding 
material when the old material has been displaced, cutting the weeds 
alongside the roadway, filling any small wash-outs on the shoulders, 
and in general keeping the road and roadside in good repair. 

Broken stone of two sizes, viz., half-inch screenings and the No. 
2, — that which passes a two and one-half inch mesh and stops at a 
half-inch mesh, — has been stacked in small piles at convenient dis- 
tances along the sides of the road ; this to be drawn upon as occasion 
requires. 

Under certain conditions of road service and traffic it has been 
found necessary to use either coarse sand or fine gravel as a ^^ binder," 
to prevent the fine particles of the broken stone screenings from blow- 
ing away, and the consequent working loose of the upper coating of 
stone. In the main the tendency of the stone to work loose has been 
confined to a narrow strip between the wheel tracks and in that part 
of the roadway over which the horses travel. This difficulty has not 
been on roads where the volume of travel is sufficient to cover a width 
of 10 to 12 feet, but has been confined to those roads where the travel 
keeps to one narrow line in the centre of the roadway. A slight 
sprinkling of the sand or fine gravel, to a width of 6 to 8 feet, has 
been found to give fairly satisfactory results, and hold the broken 
stone in place, even through long-continued dry spells. 

On the shorter sections of roads the same care is exercised to main- 
tain them ; but the work is performed by local labor, employed at local 
prices and overseen by the division engineers. The cost of carrying 
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on the repairs by this last method is somewhat greater than it is by 
the first, as there is more or less loss of time in starting and finishing 
and also in the men thus temporarily employed not fully understand- 
ing what is required of them. However, the difficulty from this reason 
is growing less year by year, as the number of experienced men is 
rapidly increasing. 

The table marked '^ cost of maintenance" shows the cost per mile 
per year for repairs of all kinds, from the time the work was finished 
to the end of December, 1898. No attempt has been made to separate 
the cost of maintenance of the roadway from that of the roadside, 
although this is being done, from notes in the office. By far the 
largest part of the maintenance account results from incidental re- 
pairs outside of the roadway, such as cleaning gutters, cutting weeds, 
filling small wash-outs and cleaning catch-basins and waterways. 

In some of the roads enumerated in the subjoined table a large part 
of the cost of repairs resulted from extraordinary rainfalls or unusual 
fioods, which may not be expected to occur except at long intervals 
of time, and even then with less disastrous results than is indicated 
by the amounts expended. 

No stone-crushing machinery being located in many of the towns 
traversed by State roads, it has been found necessary to purchase 
many tons of stone, broken at the time of the building of the road, 
and stack it at convenient points along the road. The supply of 
stone thus stacked will not be, in many cases, entirely used for two 
or three years, and its cost being included in the table increases the 
amount expended for repairs, and with it the column marked ^^cost 
per mile per year." 

Taking the 95 towns enumerated in the maintenance table, it will 
be noted that the average cost per mile per year is about $108, includ- 
ing the more or less extraordinary items referred to. 
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Appendix J. 



Cost per Standard Mile. 

The followiDg table gives the cost of finished roads per mile in 
lengthy reduced to a standard width of fifteen feet. 

The column headed ^' Cities and Towns " includes all the roads 
built in the respective municipalities. 

Under the general heading ^' Cost per Standard Mile of Road " the 
column headed *' Total" includes the cost of engineering and build- 
ing, but excludes the cost of administi*ation expenses, and the salaries 
of the chief engineer and two assistants since the passage of the act 
of 1898. The column headed ^^ Macadam or Gravel " shows the cost 
per standard mile of this part of the work only. The column headed 
*' Same with Telford and Drains" shows the cost per mile, including 
the macadam and such telford and drains as were used, the difference 
between the amounts in the two columns showing the cost of telford 
and drains. In the same manner the cost of any two of the different 
kinds of work into which the construction is subdivided, as expressed 
in the several columns, is the difference between the amount in that 
column and the amount in the column next preceding it. The differ- 
ence between the last column, headed ^^ Same with Guard Rail," and 
the first column, headed ''Total," includes various incidentals, such 
as engineering, stone bounds, paved gutters, finishing between limits, 
etc. 

The first series of averages at the foot of the table includes those 
of the several items of all classes of roads ; the second shows the 
same for graded roads on which no surfacing has been placed ; the 
third, the same for gravel roads ; the fourth, the same for macadam 
or stone roads. 

It will be noted that those roads marked graded are completed in 
every detail, with the exception of the surfacing of either broken 
stone or gravel. 

The averages given are of special value, as showing the extreme 
and varied conditions of road building in the Commonwealth. 

In the beginning of its work the commission undertook to rebuild 
the poorest and most difficult parts of the roads petitioned for. This 
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policy tended to high-ooet roads, with a gradually decreasing average 
cost, as the roads are extended and the less difficult sections are 
built. In many instances the cost per mUe has been so great that 
the average cost will not be materially lowered for several years. It 
can be said, however, that during the last year the average cost per 
mile of all roads built has been reduced $319. The average cost of 
roads built in 1898, as compared with all the roads buUt previous to 
that year, has been reduced $716. 

A study of this table shows that some of the roads there indicated 
are less than one mile in length, while the costs are reduced to a rate 
per mile. On several of these short sections of road, bridges or 
bridge abutments were built, the cost of which, distributed over the 
fractions of a mile, gives a higher rate per mile than will appear when 
the roads are extended. 
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Appendix L. 

Statebobnt showing All Petitions received, 
WITH Lengths of Wat petitioned for, and 
Lay-outs made, together with Summary by 
Counties, 

Barnstable County. 





No. 


1 
Petition 1 
BMMlved. 


LCNOTH 

PSTITIONSD 

FOB. 


Lbnoth laid out. 


OouNTT, City om 

TOfTH. 


1894.97. 


1898. 


Feet. 


Miles. 


Feet. 


Miles. 


Feet. 


Miles. 


BarD«Uble.t . . . 


125 


July 81, 1805, I 


10,548 


2.00 


- 


- 


- 


- 


Barnstabto,*,* . . . 


281 


Feb. 18, 1896. 


10,560 


2.00 


4,452 


.84 


- 


- 


BariMUble,<.« . . . 


418 


Apr. 28, 1898. 


0,625 


1.82 


- 


- 


- 


- 


Bourne,* .... 


124 


Jan. 29.1895, 


16,125 


8.05 


- 


- 


- 


- 


Bourne,* .... 


838 


May 1,1897, 


7,470 


1.42 


1,836 


.85 


5,684 


i.or 


Boume,^ .... 


445 


Dee. 19, 1898. 


25,730 


4.88 


- 


- 


- 


- 


BreiraUr 


118 


Jan. 15,1895. 


40,982 


7.76 


13,117 


2.40 


- 


- 


Chatham 


155 


Apr. 4,1895. 


10,639 


2.01 


- 


- 


- 


- 


DeoBla.' .... 


102 


Nov. 27, 1894. 


22,500 


4.27 


13,507 


2.57 


8,014 


1.60 


DOOOU.S .... 


126 


Feb. 6.1895, 


17,225 


8.26 


- 


- 


- 


- 


EMtham 


2M 


Aug. 5,1895. 


84,141 


6.47 


- 


- 


- 


- 


Harwleh, .... 


106 


Deo. 22, 1894, 


26,150 


4.05 


- 


- 


- 


. - 


Orleans, .... 


182 


May 27,1805. 


10,440 


1.08 


- 


- 


- 


- 


Provloeetown, . 


186 


June 4,1895, 


44.700 


2.80 


- 


- 


- 


- 


Sendwleh, . . . 


08 


Nov. 23, 1894, 


0,000 


1.70 


5,280 


1.00 


8,720 


.70 


Bandwleh. . . . 


480 


July 15, 1899. 


6,340 


1.20 


- 


- 


676 


.13 


Truro, .... 


95 


Oct. 22,1894, 


12,478 


2.36 


12,478 


2.36 


- 


- 


Tmro, .... 


386 


Dec. 1,1807. 


20,503 


3.88 


- 


- 


- 


- 


Wellfleet 


220 


Jan. 30, 1806, 


10,203 


1.03 


- 


- 


- 


- 


Termouth,^ 


90 


Sept. 28, 1804, 


10,634 


3.72 


, 10,586 


3.71 


- 


- 


Termouth,* 


100 


Nov. 26, 1804, 


26,900 


5.10 


28.825 


5.08 


- 


- 


Totals, . 


361,002 


68.56 


07,170 


18.40 


18.044 


3.50 











Twenty-one petitions, in thirteen towns. 

Average distance petitioned for, 17,238 feet (3.27 miles) . 

Twenty-seven lay-outs, in seven towns; all on town petitions. 

Distance laid out, 116,114 feet (21.00 miles) ; average, 4.300 feet (.81 mile). 

Percentage of length laid out to length petitioned for, 32.07. 



1 North county road . 

* From Yarmonth line. 

* Plymouth line to Sandwich line. 

* Bonrne Village to Sandwich line. 



* Sooth county road. 

* From Sandwich line. 

* Bourne Village to Wareham line. 
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Berkshire County. 





No. 


Petition 
Received. 


Length 

PKTITIONSD 
VOB. 


Length laid out. 


County, City ob 

TOWK. 


1894-97. 


1898. 


Feet. 


Miles. 


Feet. 


Miles. 


Feet. 


Miles. 


Adama,>,s. 


48 


July 18, 1804, 


12,208 


2.88 


- 


- 


- 


- 


Adams,* .... 


279 


July 80, 1806, 


5,280 


1.00 


3,000 


.57 


- 


- 


Adams,* .... 


376 


Oct. 16,1807, 


12,582 


2.38 


- 


- 


- 


- 


Beoket, .... 


117 


Jan. 12,1805, 


10,560 


2.00 


- 


- 


- 


- 


Becket, . . . .' 


440 


Dec. 16, 1808, 


58,430 


10.12 


- 


- 


- 


- 


Berkshire County,^ 


46 


July 18, 1804, 


12,208 


2.33 


- 


- 


- 


- 


Berkshire County,* 


47 


July 18, 1804, 


0,018 


1.71 


8,913 


1.60 


- 


- 


Berkshire County ,t 


82 


Aug. 13, 1804, 


10,560 


2.00 


10,560 


2.00 


- 


- 


Berkshire County," 


88 


Aug. 18. 1804, 


5,200 


.00 


5,188 


.08 


- 


- 


Berkshire County ,» 


170 


May 10, 1805, 


6,280 


1.19 


6,200 


1.18 


- 


- 


Berkshire County,* 


187 


June 6,1806, 


5,300 


1.00 


5,292 


1.00 


- 


- 


Berkshire County ,>« 


276 


July 25, 1806, 


5,280 


1.00 


- 


- 


- 


- 


Berkshire Connty,^! 


276 


July 25, 1806, 


5,280 


1.00 


- 


- 


- 


- 


Berkshire County," 


277 


July 25, 1806, 


5,260 


1.00 


- 


- 


- 


- 


Berkshire County ,>* 


278 


July 25, 1806, 


5,280 


1.00 


- 


- 


- 




Berkshire County,* 


203 


Sept. 21, 1806, 


8,580 


1.62 


2,704 


.51 


2,928 


.55 


Berkshire County,* 


830 


ICar. 0,1807, 


2,574 


.48 


- 


- 


- 


- 


Berkshire County," 


415 


April 7, 1808, 


6,146 


1.16 


- 


- 


- 


- 


Berkshire County ," 


434 


Oct. 5, 1808, 


12,000 


2.44 


- 


- 


156 


.08 


Berkshire County ,>* 


435 


Oct. 5,1808, 


5,280 


1.00 


- 


- 


- 


- 


Cheshire,^ 


331 


Mar. 11,1807, 


5,260 


1.00 


- 


- 


- 


- 


Clarksburg, . 


431 


July 26, 1808, 


5,280 


1.00 


- 


- 


- 


- 


Dalton," .... 


26 


June 10, 1804, 


12.605 


2.40 


- 


- 


- 


- 


Dalton,i7 .... 


176 


May 14, 1805, 


6,800 


1.20 


5,459 


1.03 


- 


. 


Dalton,i7 .... 


238 


April 1, 1806, 


6,100 


1.17 


2,800 


.53 


- 


- 


Dalton,» .... 


313 


Jan. 20, 1807, 


3,300 


.68 


- 


- 


- 


- 


Dalton,w .... 


840 


May 18,1807, 


5,450 


1.04 


- 


- 


- 


- 


Florida, .... 


74 


Aug. 1,1804, 


26,853 


5.09 


- 


- 


- 


- 


Great Barrington," 


82 


- 


10,560 


2.00 


10,560 


2.00 


- 


- 


Great Barrington, . 


267 


June 18, 1896, 


10,282 


1.95 


4,146 


.79 


- 


- 


Hancock," 


170 


- 


6,280 


1.19 


6,200 


1.18 


- 


- 



1 Duplicate of connty petition. 
* North Adams road. 
7 Bee Great Barrington. 
"> See Otis. 
" See Lanesborough. 
" See Tyringham. 
" Plttsfield'Sprlngfleld road. 



* Cheshire-Savoy road. 
B See Adams. 

• See Lee. 
" See Savoy. 
" See West Stockbridge. 

27 Pittsfield-Northampton road 
" On county petition. 



* Maple Grove road. 

* See North Adams. 

* See Hancock. 
" See Cheshire. 
" See Richmond. 
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Berkshire County — CoDcIaded. 



COOMTT, CiTT OB 

Town. 



Haaeoek,' 
HSnadale, . 



Lraoi, 
Lmox, 

Laoesboroagh,' 
Monterey, 
lioant Waehlagtoa, 
North Adams»t 
North Adams," 
North Adaoifl,* 
OtU»> 
PItUfleldJ 
Pttufleld,* 
RichmondJ 
Blehmood,* 
RiehmoodJ,! 
Bavoy,* . 
Btoekbridge, 
Tyrlngham,! 
West Sto«kbrldge,>« 
Williamstowo, 
WiDdaor, . 
ToUls, 



No. 



PeUtloD 
RseeiTed. 



Lkxoth 

PBTITIOlfBD 
VOB. 



April «, 1805, 



May 86, 1M6, 
Jane 14, 1807, 
May 16, 1806, 
Feb. 7,1807, 

Jane 6,1806, 
Oet. 1. 1804, 

May 37, 1806. 
Dec. 22, 1807, 

Aog. 7,1804, 
June 10, 1806, 
Jaoe 4,1805, 
May 0,1806, 



Feb. 26, 1805, 

Sept. 30, 1805, 
Mar. 10, 1805, 
July 12, 1804. 



Feet. Miles. 



2,674 
6,610 
6,200 



6,280 
6.762 
6,280 
6,770 
6,280 
6^000 



0,018 

6,742 
12,436 

6,280 
24,087 

6,000 
10,462 

5,280 
12,000 

6,280 
10,700 

5,280 

6,146 

10,676 

42,787 

424,768 



1.62 
.48 
1.06 
.00 
1.00 
1.00 
1.28 
1.00 
1.28 
1.00 
1.12 
1.68 
1.71 
1.00 
2.86 
1.00 
4.56 
1.12 
1.08 
1.00 
2.44 
1.00 
2.02 
1.00 
1.16 
2.00 
8.10 



80.40 



LSXeTH XJUD OUT. 



18M-97. 



Feet. Miles. 



2,704 .61 



6,188 
6,2ta 



8,018 



6,280 
4,040 

2,500 



6,407 
1,501 



74,080 



.08 
1.00 



1.60 



1.00 
.76 



.48 



1.23 



14.03 



189S. 



Feet. Miles. 



2,023 



2,866 



2,780 
156 



8,650 



12,874 



.64 



.58 
.08 



2.84 



Forty ^ix petitions (flfteeo county, five city and twenty.giz town), in two cities and twenty-two 
towns. 
Average distance petitioned for, 0,234 feet (1.75 miles). 
Twenlyseyen lay-outs, in two cities and eight towns. 
Laid out on county petitions, 41,036 feet (7.04 miles). 
Laid out on city petitions, 12,185 feet (2.31 miles). 
Laid out on town petitions, 32,333 feet (6.12 miles). 

Total length laid out, 86,454 feet (16.37 miles) ; average, 3,202 feet (.61 mile). 
Percentage of length laid out to distance petitioned for, 20.34. 



1 On county petition. 
1 Willlamstown road. 
Bast road to Pittafleld. 



* Becket road. 

« West Main Street. 



* South Lee road. * Lenox road. 
7 Hancock road. > Dalton road. 

10 Duplicate of county petition. 
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Bristol 


County 














No. 


PeUtlon 
Received. 


LBNOTH 
PBTITIONBD 

roB. 


LBNOTH 


LAID OUT. 


County, City ob 
Town. 


1894-97. 


1898. 


Feet. 


Miles. 


Feet. 


Miles. 


Feet. 


Miles. 


Aeuahnet,! 


96 


Oet. 24, 1804, 


86,600 


6.78 


3,368 


.64 


- 


- 


^Acuahnel,* . . . 


«7 


Oct. 24,1804, 


6,826 


1.20 


- 


- 


- 


- 




188 


May 29, 1895, 


14,168 


2.68 


- 


- 


- 


- 


Attleborongh,* 


184 


May 29, 1896, 


6,112 


.97 


- 


- 


- 


- 


AUleborough/ 


268 


Jane 18, 1896, 


14,246 


2.70 


- 


- 


- 


- 


Berkley, .... 


281 


Aug. 3,1896, 


82,728 


4.30 


- 


- 


- 


- 


Bristol C!ounty,« 


68 


July 24, 1894, 


48,070 


9.11 


18,866 


3.57 


6,668 


1.24 


Dartmoath,v . 


22 


July 9,1894, 


24,000 


4.66 


- 


- 


2,976 


.66 


Dlghton," .... 


160 


Mar. 26, 1896, 


24,676 


4.65 


- 


- 


- 


- 


Dlghtoo,* .... 


226 


Jan. 2,1896, 


8,261 


1.56 


- 


- 


- 


- 


BMtoii,io .... 


180 


Mar. 1,1896, 


39,000 


7.89 


- 


- 


- 


- 


EaatOD," .... 


366 


Sept. 2,1897, 


4,300 


.81 


- 


- 


- 


- 


FairhaveD, 


31 


July 10, 1894, 


20,100 


3.80 


7,668 


1.46 


- 


- 


Freetown, 


314 


Feb. 8,1897, 


16,860 


3.20 


- 


- 


- 


- 


Mansfield, . . . 


841 


Apr. 8,1897, 


6,121 


.97 




- 


- 


- 


New Bedford, . 


191 


June 18, 1895, 


2,950 


.66 


- 


- 


- 


- 


North Attleborongh, 


18 


July 6,1894, 


26,660 


4.83 


16,979 


3.21 


- 


- 


Baynham« . . 


184 


Feb. 23, 1895, 


23,000 


4.36 


- 


- 


- 


- 


Behoboth, . . . 


132 


Feb. 20, 1805, 


29,186 


6.68 


8,193 


1.55 


- 


- 


Seekonk, .... 


127 


Feb. 6,1896, 


14,691 


2.76 


- 


- 


- 


- 


Somerset,. . . . 


147 


Mar. 80, 1896, 


29,800 


6.64 


10,830 


2.05 


- 


- 


Swansea 


236 


Mar. 10, 1896, 


36,616 


6.92 


- 


- 


- 


- 


Taunton ,1* . . • 


171 


May 11, 1896. 


25,864 


4.89 


- 


- 


- 


- 


Tannton,*," . 


179 


May 16, 1896, 


23,762 


4.60 


6,300 


1.20 


3,170 


.60 


Taunton,"," . 


180 


May 19, 1895, 


18,200 


2.50 


- 


- 


- 


- 


Westport," . 


68 


~ " 


24,070 


4.56 


18,866 


3.67 


3.693 


.68 


Totals, 


482,386 


91.36 


72,184 


13.67 


9.738 


1.84 



Twenty-five petitions fone county, four city, twenty town), in two cities and sixteen towns. 

Average distance petitioned for, 12,060 feet (2.29 miles) . 

Twenty -one lay-outs, in one city and seven towns. 

Laid out on county petitions, 25,434 feet (4. 81 miles). 

Laid out on city petitions, 9,470 feet (1.80 miles) . 

Laid out on town petitions, 47,018 feet (8.90 miles). 

Total length laid out, 81,922 feet (15.51 miles) ; average, 3.901 feet (.74 mile). 

Percentage of length laid out to length petitioned for, 16.98. 



1 New Bedford-Boston road, 
s Washington Street (turnpike). 
* Washington and Horton streets. 
7 Duplicate of county petition. 
> Taunton-Providence road. 
" Brockton-Mansfield road. 
" Wlnthrop Street. 
" No plan; distance scaled on map. 



* Falrhaven road. 

* North Avenue. 

* See Dartmouth and Westport. 

* Taunton-Fall River road. 
" Boston -Taunton road. 

" Somerset Avenue and Dean Street. 
" Broadway (Boston-Taunton road). 
" On county petition. 
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County of Dukes County. 





No. 


PatlUoB 
Reeolyed. 


I Lbhoth I 
roB. 


LBK6TH I^ID OUT. 


COUMTT, CiTT OB 

Town. 


1SM.97. 


189S. 


Feet. 


Miles. 


Feet. 


Miles. 


Feet. 


Miles. 


ObUmwk, 




IS 


Joly 8.18M. 


1 41,287 


7.81 


- 


- 


- 


- 


Gotlag* Ctty.i . 




7 - 


18,117 


2.48 


12,688 


2.8T 


- 


- 


OotUgeOity.t . 




»>| - . 


2,160 


.41 ' 


- 


- 


- 


- 


DakM Ooaaty.s 




7 


July 2,1»4, 


28,217 


4.96 


12,688 


2.87 


- 


- 


Dakes Oonnty.s 




SS6 


liar. S7, 1897, 


8.919 


1.81 


- 


- 


- 


- 


Sdgartowo,^ . 




7 


- 


18,100 


2.48 


1,706 


.88 


- 


- 


Tlsbnry, . 




S 


JODS 88, 18M, 


10,609 


2.01 


10,194 


1.93 


- 


- 


Ttobary,* . . 




385 


- 


4.789 


.90 


- 


- 


- 


- 


West Tlabvrj, 




1 4 


June 28, 18M, 


28,441 


6.89 


16,000 


2.84 


- 


- 


WMt Ttobiirj.« 




S44 


May M,1898, 


6.912 


1.18 


- 


- 


- 


- 


Touts. . 


119.685 


«.« 


89.487 


7.47 


- 


- 



Six petitions (two ooanty. four town), io five towns. 

Average distance petitioned for. 19.939 feet (3.78 miles). 

Bight layouts, in four towns. 

Laid out on county petition, 14,248 feet (2.70 miles). 

Laid out OB town petitions, 26.194 feet (4. 77 miles) . 

Total length laid ont. 89.437 feet (7.47 mUes) ; aTerage, 4,930 feet (.93 mile). 

Feroentage of length laid out to length petitioned for. 82.96. 



* On county petition. 

s Bee Cottage OUy and Tlsbury. 



> Bee Cottage City and Bdgartown. 
* Petition tot change of location. 
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Essex 


OaufUy. 














No. 


Petition 
Received. 


Lekgth 

PKTITIOHBD 
VOB. 


Lbnoth 


LAID OUT. 


COUMTT, OiTT OB 

Town. 


1SM.97. 


189S. 


Feet. 


Miles. 


Feet. 


Milea. 


Feet. 


Miles. 


Amesbary, 






SOS 


July 22, 1805, 


27,077 


5.80 


- 


- 


- 


- 


Andover,^ 






ao 


July 6,1804, 


81,400 


5.05 


8,086 


1.70 


- 


- 


AodoTer,*,> 






486 


- 


21,750 


4.12 


- 


- 


- 


- 


Andover,'/ 






442 


Dec. 18, 1808, 


26,080 


4.75 


- 


- 


- 


- 


Andover," 






443 


Dec. 18, 1806, 


21,750 


4.12 


- 


- 


- 


- 


Beverly,* . , 






64 


- 


13,000 


2.64 


7,818 


1.47 


2,800 


.68 


Bozford, . 






885 


Dec. 28, 1887, 


25,126 


4.76 


- 


- 


- 


- 


Danvera, . 






351 


June 20, 1807, 


6,267 


1.18 


- 


- 


- 


- 


Bseez, 






864 


Aug. 3,ld07, 


22,412 


4.24 


- 


- 


- 


- 


Emcx County,* 




64 


July 30, 1804, 


53,800 


10.10 


11,007 


2.00 


2,800 


.58 


Eflsez County J 




436 


Oct. 26,1808, 


20,670 


5.62 


- 


- 


- 


- 


Oeorgetown, 






300 


Dec. 16, 1807, 


16,800 


8.18 


- 


- 


- 


- 


Gloucester,* 






28 


July 10, 1804, 


0,650 


1.83 


8,452 


1.60 


1,108 


.28 


Glouceeter,* 






110 


Jan. 1, 1805, 


54,120 


10.25 


- 


- 


- 


- 


Gloucester,* 






380 


Apr. 6,1897, 


8,528 


1.62 


- 


- 


8,446 


.66 


Groveland, 






211 


Aug. 8,1805, 


23,048 


4.58 


- 


- 


- 


- 


Hamilton,* 






64 


- , - 


18,100 


3.43 


- 


- 


- 


- 


Haverhill, 






297 


Nov. 4,1806, 


13,888 


2.68 


- 


- 


- 


- 


Ipswich,*," 






64 


- 


12,700 


2.40 


- 


- 


- 


- 


Ipswich," 






280 


Apr. 4,1806, 


11,000 


2.25 


- 


- 


- 


- 


Lawrence," 






76 


Aug. 2,1804, 


2,640 


.60 


- 


- 


- 


- 


Lawrence,** 






245 


May 4,1806, 


4,660 


.88 


- 


- 


- 


. 


Lawrence," 






284 


Aug. 25, 1806, 


2,300 


.44 


- 


- 


- 


- 


Lawrence," 






285 


Aug. 25, 1806, 


1,750 


.33 


- 


- 


- 


- 


Lawrence," 






200 


Sept. 11, 1806, 


1,408 


.27 


1,408 


.27 


- 


- 


Lawrence,*," 






486 


- 


7,020 


1.60 


- 


- 


- 


- 


Lynn, 






842 


May 20, 1807, 


0,120 


1.73 


- 


- 


- 


- 








167 


May 1,1805, 


5,280 


1.00 1 


- 


- 


- 


- 


lierrimac. 






204 


July 26, 1805. 


15,184 


2.87 


2.050 


.56 


1,588 


.80 



* Boston«Lawrence road. 

* Lowell-Lawrence road. 

* Tewksbury road. 

* See Lawrence and Andover. 
B Bssez Avenue, Washington Street and Rockport road. 

" North of arch bridge. " Haverhill Street. 

" South Broadway. " Prospect Street. 

" Jackson Street. " Lowell road, south 



* On county petition. 

* Duplicate of county petition. 

* Bee Beverly, Wenham. Hamilton and Ipswich. 

* Western Avenue. 
" South of arch bridge. 
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Euex County — Condoded. 





No. 


FMIUOB 
ReeelTed. 


LSNGTB 


LSNOTH LAID OUT. 


CouMTT, City ob 
Town. 


FOB. 


1S94.97. 


18»S. 


Feet. 


Milea. 


Feet. 


ICUea. 


Feet. 


Milea. 


MtUraeo,> . . . 


887 'Avg.Sl.18Be, 


20.184 


3.82 


6,478 


1.04 


- 


. 


Mtlhaw,* . . . 


387 1 Dee. 8, 1897, 


6,280 


1.00 


- 


- 


- 


. 


MlddtotOD, . . . 


847 Jane IS, 1807, 


28,601 


6.02 


- 


- 


- 


- 


flewbaiy,* 


197 July 2,1896, 


22.238 


4.24 


- 


- 


- 


- 


Aewbury,* 


410 Mar. 7.1898. 


23.183 


4.38 


- 


- 


- 


- 


flewboiypori,* 


196 


Joly 1,1805. 


1 10.100 


1.91 


4,669 


.88 


4.600 


.87 


Mewboryport,* 


417 


Apr. 22, 1898. 


2,700 


.61 


- 


- 


- 


- 


North Andofvr, 


S74 


Joly 1,1896, 


10,186 


1.93 


- 


- 


- 


- 


Peabody,* 


863 


Jaly 1.1897. 


6,280 


1.00 


- 


- 


- 




PMbodyJ . . . 


888 


Joly 1.1897. 


12,120 


2.30 


- 


- 


- 


- 


Roekpori, . . . 


136 


Feb. 28, 1896. 


6,786 


1.08 


- 


- 


- 


- 


Rowley. .... 


242 


Apr. 23. 1896, 


19,270 


3.66 


- 


- 


- 


- 


Smllabaiy.s . . . 


243 


Apr. 27, 1896, 


10,660 


' 2.00 


- 


- 


- 


- 


BalUbnry,* . . . 


406 


Feb. 11, 1898, 


11.600 


2.18 


- 


- 


- 


- 


Baugaa, .... 


84 


Joly 11, 1894, 


8,811 


1.67 


- 


- 


8.444 


1.00 


Bwanpfloott, . 


876 


Oet. 14,1897. 


8,780 


1.66 


6.449 


1.08 


- 


- 


Topafteld, 


888 


Not. 27, 1897, 


26,081 


4.95 


- 


- 


- 


- 


Wenbam, • • . . 


64 


- 


9,100 


1.73 


3,194 


.61 


- 


- 


Weat Newbary.s . 


101 


Not. 26, 1804, 


, 27,017 


6.11 


11,781 


2.22 


- 


- 


Wart Newbury,** . . 


906 

• 


Jaly 26. 1896, 


1 4,000 


.76 


- 


- 


- 


. - 


ToUla. . . . 


1 684,304 i 129.60 


60,079 


11.38 


22.076 


4.18 



Forty 'three petltiona (two ooanty, twelTe city and twenty-nine town), in aix citiea and twenty- 
four towna. 
ATerago dlatanoe petiUooed for, 16,914 feet (3.01 milea). 
Tweuty.two lay-outa. in fonr oitiea and aoTen towna. 
Laid out on oounty petitiona, 13,807 feet (2.62 milea). 
Laid out on city petltiona. 23,763 feet (4.49 milea). 
Laid out on town petitiona. 44.585 feet (8.46 milea). 
Total length laid out. 82,155 feet (15.56 milea). 
Average, 3,734 feet (.71 mile). 
Percentage of length laid out to diatanoe petitioned for. 12.01. 



> Haverhill road. * Lowell road. 

s Boaton>Newbnryport road, via Oldtown. * Boston-Newbnryport road, via Turnpike. 

Newbnryport-HaverhiU road. " From Lynn line; Waahington and Lynn atreeta. 

T From Danvera line; Sylvan and Andover atreeta. > Newburyport road. 

• HaTerhlll road. » Propoaed reloeation at Pipe StaTe Hill. 
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Franklin County. 









Lbnoth 


Lknoth laid out. 


CoDNTT, City ob 


No. 


Petition 
Reoelved. 


PBTITIONBD 
70B. 


1804-97. 


1808. 


Town. 






















Feet. 


Miles. 


Feet. 


Miles. 


Feet. 


Miles. 


Aflhfield,'. . . . 


105 


June 26, 1805, 


5,300 


1.00 


- 


- 


- 


- 


Aflhfield.i. 


307 


Sept. 18, 1807, 


8,000 


1.70 


3,007 


.74 


4,585 


.87 


BaekUod.V • 


S8 


July 14, 1804, 


1,152 


.22 


706 


.15 


- 


- 


Backland,« 


112 


Jan. 5.1805, 


5,280 


1.00 


5,308 


1.01 


- 


- 


Buckland/ . . . 


224 


Deo. 28, 1805, 


5,280 


1.00 


5,325 


1.01 


- 


- 


Backland/ 


315 


Feb. 15, 1806, 


5,274 


1.00 


- 


- 


1,024 


.86 


Charlemont, . 


120 


Jan. 18,1805, 


7,500 


1.42 


2,040 


.30 


1,826 


.26 


Charlemont, • 


460 


Deo. 24, 1808, 


34,320 


6.50 


- 


- 


- 


- 


Colraln," .... 


43 


July 17, 1804, 


1,062 


.20 


- 


- 


- 


- 


Colraln 


133 


Feb. 20, 1805, 


12,488 


2.36 


- 


- 


5,670 


1.08 


Colrain 


432 


Aug. 2,1808, 


17,060 


3.23 


- 


- 


- 


- 


Oonway, .... 


215 


Sept. 4,1805, 


14,147 


2.68 


- 


- 


- 


- 


Deeraeld.»,» . • • 


24 


- 


0,400 


1.70 


8,003 


1.53 


- 


- 


Deerfleld.v 


320 


Mar. 10, 1807, 


36,060 


7.00 


- 


- 


- 


- 


Brviog, .... 


152 


Mar. 20, 1805, 


10,717 


2.03 


- 


- 


4,218 


.80 


Franklin County,* . 


24 


July 0,1804, 


60,170 


13.10 


82,823 


6.22 


4,218 


.80 


QUI 


130 


Feb. 7,1805, 


10,520 


1.00 


- 


- 


- 


- 


Greenaeld,» . 


188 


June 10, 1805, 


23,700 


4.40 


- 


- 


- 


- 


Greenfleld.io . 


332 


Mar. 23, 1807, 


6,722 


1.27 


- 


- 


- 


- 


6reenfield.>t . . . 


307 


Dec. 23, 1807, 


5,300 


1.00 


- 


- 


- 


- 


MoDtagae,u . 


304 


Dec. 18, 180«» 


10,560 


2.00 


- 


- 


- 


- 


MontBKue.is . 


350 


July 11, 1807, 


6,587 


1.25 


- 


- 


5,761 


1.00 


Montague,!* • 


360 


July 11, 1807, 


8,305 


1.57 


- 


- 


- 


- 


New Salem, . 


258 


June 8,1806, 


27,300 


5.17 


- 


- 


- 


- 


Northfield, . . . 


422 


June 8, 1808, 


15,840 


8.00 


- 


- 


- 


- 


Orange," .... 


6 


July 2,1804, 


30,550 


5.74 


11,644 


2.10 


- 


- 


Orange,* .... 


103 


Dec. 10, 1804, 


5,280 


1.00 


- 


- 


- 


- 


Orange,* .... 


801 


Nov. 27, 1806, 


2,300 


.48 


- 


- 


- 


- 


Bhelburne," . 


35 


July 11, 1804, 


12,138 


2.30 


11,308 


2.16 


- 


- 


Shelburne,M . . . 


227 


Jan. 13,1806, 


5,300 


1.00 


- 


- 


- 


- 




52 


July 24, 1804, 


4,151 


.80 


002 


.17 


- 


- 


Sunderland, . 


402 


Jan. 11,1806, 


5,280 


1.00 


- 


- 


- 


- 


Whately," 


825 


Feb. 28, 1807, 


5,400 


1.08 


- 


- 


- 


- 


Whately,** . . . 


408 


Feb. 11, 1808, 


5,300 


1.00 


- 


- 


- 


- 


Totals, 


340,521 


66.20 


40,403 


0.35 


23,488 


4.46 



Thirty-three petitions (one county and thirty-two town), in sixteen towns. 

Average disUnce petitioned for, 10,500 feet (2.01 miles). 

Twenty -six lay-onU, in ten towns. 

Laid out on county petitions, 37,036 feet (7.02 miles). 

Laid out on town petitions, 35,855 feet (6.72). 

Total length laid out, 72,801 feet (13.80 miles) ; average, 2.804 feet (.53 mile). 

Percentage of length laid out to distance petitioned for, 20.85. 



^ Shelbnrne Falls road. 

* Duplicate of county petition. 

* On county petition. 

7 Greenfleld'Morthampton road. 

" Bemardston road. 
11 Sbelbume road. 
» Miller*s Falls road via Pipe line. 
K Oolraln road. 
" Hatfield road. 



* Shelbnrne Falls road, relocation. 
« Ashfield road. 

* Sunderland road. 

* See Buckland, Colrain, Deerfield, Srving, 

Orange, Shelburne and Sunderland. 
10 Deerfield road. 

M Miller's Falls road via Ferry road. 
>« Miller's Falls road via L Street, 
u QreenfleM road. 
u Deerfield road. 
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Hampden County. 





No. 


PeUtion 
B«oelved. 


Lbnoth 

FOB. 


Lbnoth 


LAID OUT. 


OOUXTT, CiTT OR 

Toww. 


18M.97. 


ISM. 


Feet. 


Mtlea. 


Feet. 


MUea. 


Feet. 


Miles. 


Blandfoid,! . . . 


S16 


Sept. 7,1805, 




2.84 


- 


- 


- 


- 


BbuMlfoid," . . . 


821 


Feb. 28, 1897, 


18,868 


2.68 


- 


- 


- 


- 


Brimfltld,* . . . 


40 


Jnly 6,1804, 


86,870 


6.89 


6,160 


1.17 


- 


- 


Brimfleld,«,« . . . 


181 


- 


0,855 


1.77 


- 


- 


- 


- 


01iMter,V 


104 


Dee. 11, 1894, 


6,280 


1.00 


- 


- 


- 


- 


Ch««tor.V . . . 


426 


Jnne 23, 1898, 


6,280 


1.00 


- 


- 


- 


- 


ObMt«r/ .... 


441 


Dec. 16, 1896, 


84.950 


6.62 


- 


- 


- 


- 


Obioopee, .... 


223 


Dee. 28, 1895, 


6,700 


1.08 


3,042 


.68 


1,610 


.29 




202 


July 11, 1895, 


25,426 


4.81 


- 


- 


- 


- 


Granville, 


87 


Sept. 6.1894, 


9,216 


1.75 


- 


- 


- 


- 


H«iDpd«ii, 


201 


July 11, 1896, 


18,031 


8.41 


- 


- 


- 


- 


H«mpd«n Ooaaty,* . 


10 


Jnly 6,1894, 


100.480 


19.08 


40,019 


7.68 


8,885 


1.58 


Hampden Connty • . 


131 


Feb. 12, 1895, 


90,064 


17.06 


5,276 


1.00 


- 


- 


HampdtQ County ,>« 


241 


Apr. 28. 1896, 


2,400 


.46 


- 


- 


- 


- 


Hampden County," 


278 


Jnly 8,1896, 


6,800 


1.00 


- 


- 


" 


- 


Holyoke,« 


273 


- 


5.800 


1.00 


- 


- 


- 




Longmeadow, . . 


888 


Ifar. 24. 1897, 


5.400 


1.02 


- 


- 


- 


- 


Lndlow, .... 


280 


Mar. 11. 1896, 


14,831 


2.80 1 


- 


- 


- 


- 


lfonaon,». 


67 


Jnly 26, 1894. 


14,960 


2.88 


4,933 


.98 


- 


- 


Ifoneon,*,* . . . 


181 


- 


6.925 


1.81 


- 


- 


- 


- 


Palmer,* .... 


181 


- 


46,034 


8.72 


- 


- 


- 


- 


RnHell,« .... 


19 


- 


35,380 


6.70 


22,270 


4.21 


5,605 


1.06 


Walea 


41 


July 16, 1894, 


25,922 


4.91 


- 


- 


- 


- 


Weetfleld.* . . . 


19 


- 


40,900 


7.75 


9,695 


1.84 


2,780 


.52 


West Springfield w . 


118 


Jan. 8,1895, 


24,200 


5.58 


8,054 


1.53 


- 


-■ 


West Bpringfleld,« . 


241 


- 


2,400 


.46 


- 


- 


- 


- 


Wilbraham,* . 


181 


- 


27,760 


5.26 


5,098 


1.14 


- 


- 


Wilbraham, . 


247 


May 8,1896, 


4.140 


.78 


4,140 


.78 


- 


- 


ToUlfl, 


420.385 


79.62 


64.292 


12.18 


9,845 


1.87 



Twenty petitions (four county, one city and fifteen town), in two cities and fifteen towna. 

Average distance petitioned for, 21,010 feet (3.08 miles). 

Twenty-five lay-onts, in one city and six towns. 

Laid out on county petitions, 48.854 feet (0.16 miles). 

Laid out on city petitions. 4,552 feet (.87 mile). 

Laid out on town petitions, 21.231 feet (4.02 miles). 

Total length laid out, 74,137 feet (14.U5 miles). 

Percentage of lengtb laid out to length petitioned for, 17.66. 

1 Huntington road. * Russell road. * Road to Brimfleld Centre. 

« On county petition. ^ River road. « Sprinfffleld-Pittsfield road. 

f Covered by subsequent petition. • See Westfield, Russell and W. Springfield. 

• See Wilbraham, Palmer. Monson and Brimfield. >o See W. Springfield ; Agawam road. 

^ Bee Holyoke-Springfleld road. ^ Palmer road. " Duplicate of county petition. 
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Hampahire County. 









1 Length 


Lbnoth 


LAID OUT. 


ConNTT, CiTT OB 


No. 


Petition 


fbtitiohbd 

FOR. 


18M.97. 


18M. 


TOWH. 




Received. 














Feet. 


Miles 


Feet. 


Mllee. 


Feet. 


Milea. 


Amhent 


181 


If ay 18, 1805, 


5,356 


1.02 


- 


- 


- 


. 


Beloh«rtown,i . 




220 


Nov. 18, 1805, 


6.280 


1.00 


- 


- 


- 


- 


B«lcliertown,^ . 




282 


Aug. 6.1806, 


6,280 


1.00 


- 


- 


- 


- 






128 


Feb. 6,1805, 


8,930 


.74 


- 


- 


. 


. 


Commingion,* • 




27 


July 10,1804, 


65,053 


10.43 


- 


- 


- 


- 


Basthampton.s 




114 


Jan. 10,1805, 


6,854 


1.11 


- 


- 


- 


- 


BastbAiDptODiV 




189 


July 10, 1805, 


6,800 


1.29 


6.068 


1.32 


- 


- 


Bnfleld, . . 




288 


Aug. 25, 1806, 


0,603 


1.81 


- 


- 


- 


- 


Goahen.s . 




2 


June 28, 1804, 


20,480 


5.58 


10,058 


1.91 


- 


- 


G-ranby.B . 




6 


- 


8,347 


.63 


3,347 


.63 


- 


- 


Granby, . 




280 


Sept. 0,1806, 


10,700 


2.03 


- 


- 


- 


- 


Greenwich, . 




205 


Oct. 17,1806, 


5,464 


1.03 


- 


- 


- 


. 


Hadley.V. . 




04 


Oct. 20, 1804, 


5,667 


1.08 


5,676 


1.08 


- 


- 


Hadley,* . . 




200 


July 11, 1805, 


4,133 


.78 


3,683 


.70 


450 


.08 


Hadley.4 . . 




286 


Aug. 27, 1806, 


14,766 


2.80 


- 


- 


2.001 


.38 


Hampshire County/ 




5 


June 20, 1804, 


154,102 


29.19 


38,746 


7.83 


4,444 


.85 


HAtfleld.7 . 




164 


Apr. 23, 1805, 


2,500 


.47 


- 


- 


- 


- 


Hatfield,* . . 




166 


Apr. 23, 1895, 


5,280 


1.00 


- 


- 


- 


- 


Hantlngton, . 




09 


Nov. 24, 1894, 


14,408 


2.73 


5,836 


1.01 


- 


- 


Mlddlefield, . 




177 


May 14, 1895, 


5,400 


1.03 


- 


- 


- 


- 


Northampton,*,* 




67 


July 31, 1894, 


2,997 


.56 


2,997 


.56 


- 


- 


Northampton,*,!* , 




104 


June 25, 1895, 


5,280 


1.00 


1,753 


.33 


1,417 


.27 


Sooth Hadley,s 




5 


- 


15,571 


2.95 


4,852 


.92 


3,027 


.57 


Booth Hadley,* 




288 


Sept. 8,1896, 


8,816 


1.67 


- 


- 


- 


- 


Southampton, • 




253 


May 25, 1896. 


5,280 


1.00 


- 




- 


- 


Ware, 




205 


July 29, 1895. 


4,100 


.77 


1,788 


.34 


- 


- 


Williamsburg,* 




5 


- 


26,063 


4.94 


3,100 


.58 


- 


- 


Williamsburg,*," . 




120 


Feb. 6.1895, 


11,908 


2.26 


- 


- 


- 


- 


Williamsburg,*," . 




240 


May 11, 1896, 


5,695 


1.08 


- 


- 


- 


- 


Williamsburg,!* . 




411 


Mar. 17, 1898. 


6,036 


1.14 


- 


% - 


6,036 


1.14 


Williamsburg,*,!* . 




480 


Dec. 12. 1898, 


4,700 


.89 


- 


- 


- 


- 


Totals, 


263,618 


49.93 


49,553 


9.38 


12,931 


2.45 



Twenty^ight petitions (one county, two city and twenty.five town), in one city and seventeen 
towns. 
Average distance petitioned for, 9,415 feet (1.78 miles). 
Twenty -one lay-outs, in one city and eight towns. 
Laid out on county petitions, 43,190 feet (8.18 miles). 
Laid out on city petitions. 2,997 feet (.56 mile). 
Laid out on town petitions, 16,297 feet (3.09 miles). 

ToUl length laid out, 62,484 feet (11.83 miles) ; average. 2,976 feet (.56 mile). 
Pereentage of length laid out to distance petitioned for, 23.60. 

1 Qranby load. * Duplicate of county petition. * Holyoke Street. 

* Northampton road. * On county petition. 

* See Chesterfield, Cnmmington, Basthampton, Goshen, Granby, Hadley, Northampton, South 

Hadley and Williamsburg. ^ North Hatfield road. * Road to Hatfield village. 

* Bridge Street. ^* Easthampton road, " 'Chesterfield road. 
IS Goshen road. " Relocation Goshen road. 
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Middletex Counti,: 









No. 


- 

Petition 
Received. 


LSNOTH 
PBTTTIOHSD 

roB. 


Length laid out. 


Ooujrer, Orrr ob 
Tcfwm. 


18M.»7. 


18M. 


Feet. 


MUee. 


Feet. 


Miles. 


Feet. 


MUes. 


Aeton,> . 






119 


Jan. 7,1805, 


9,168 


1.78 


- 


- 


. 


. 


Aoton,* . 






138 


Feb. 28, 1806, 


12,120 


2.80 


- 


- 


- 


- 


Acton.V . 






S» 


- 


1 S1.W2 


4.16 


- 


- 


- 


- 


Aeton.».* . 






4U 


- 


, ».400 


6.67 


- 


-- 


- 


- 


Arfiby, . 






1 


June 27, 1804, 


1 18,626 


3.63 


12,986 


2.46 


3,602 


.68 


Ashland,*. 






861 


July 24, 1807. 


1 11.848 


2.24 


- 


- 


- 


- 








802 


July 24, 1807, 


> 0,112 


1.78 


- 


- 


- 


- 


Ayar. . 






225 


Jan. 1,1806, 


U,646 


2.06 


- 


- 


- 


- 


Bedfoitl, . 






176 


May 14. 1806, 


10.636 


8.72 


2372 


.64 


- 


- 


Belmont, . 






848 


May 21, 1807, 


6,100 


.07 


- 


- 


- 


- 


Blllerioa, . 






264 


June 18, 1806, 


18,400 


8.60 


- 


- 


- 


- 


Bozborongh,V 






238 


" i 


17,606 


8.32 


8,601 


.68 


- 


- 


Burlington, 






836 


Apr. 16, 1807, 


! 14,207 


2.69 


- 


- 


- 


- 


Oarltsle, . 






100 


Dee. 26, 1804. 


21,681 


4.08 


- 


- 


- 


- 


Chelmsford,?,* 






M 


July 20, 1804, 


6.683 


1.06 


- 


- 


4.847 


.82 


Chelmsford,*,* 






266 


- 


6.080 


1.16 


- 


- 


- 


- 


Concord,* . 






81 


Sept. 11, 1804. 


8,660 


1.62 


3,804 


.64 


4,325 


.82 


Coneord,* . 






888 


Deo. 7,1807, 


7,068 


1.84 


- 


- 


- 


- 


Draont, . 






844 


June 3,1807, 


21,378 


4.16 


- 


- 


- 


- 


DnntUble, 






291 


Sept. 17, 1806, 


8,778 


1.66 


- 


- 


- 


- 








803 


Dee. 17, 1806, 


8,206 


1.67 


- 


- 


- 


- 


Groton." . 






105 


Deo. 17, 1804. 


40,216 


7.61 


- 


- 


- 


- 


Groton,* . 






219 


Nov. 14, 1806, 


22,607 


4.28 


- 


- 


- 


- 


HolUston, . 






868 


July 80, 180T, 


83,480 


6.84 


- 


- 


- 


- 


Hopklnton, 






800 


Jan. 6,1807, 


20,440 


3.87 


- 


- 


- 


- 


Hudson, . 






870 


Sept. 26, 1807. 


81,067 


6.80 


- 


- 


- 


- 


Lexington,* 






79 


Aug. 8,1804, 


18,300 


3.46 


11,168 


2.11' 


7,066 


1.84 


Lexington." 






419 


May 14,1898, 


18,200 


2.60 


- 


- 


- 


- 


Lincoln,* . 






80 


Aug. 8,1804, 


10,860 


2.06 


10,886 


2.07 


- 


- 


Tilnooln,!* . 






877 


Oct. 80,1807, 


17.800 


3.87 


- 


- 


- 


- 


Littteton,w 






218 


Nov. 14, 1896, 


12.110 


2.20 


- 


- 


- 


- 


Littleton,*." 






412 


~ ~ 


10,200 


1.03 


- 


- 


■ 


- 



1 Littleton road via North Acton. 

* Great road. 

f Duplicate of county petition. 

** Lowell'Fltchbnrg road. 

u South Great road. 



* Harvard Turnpike. * On county petition. 
5 Southborough road. * Pond Street. 

* Truant School road. * Concord-Lexington road, 
u Lowell road via Chelmsford. 

u From LitUetoo Depot to Great road. " Ayer road. 
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Middlesex County — Continaed. 





No. 


Petition 
Received. 


LXNOTH 

■ ■■■■■■■HHim MIL 


LXNOTH LAID OUT. 


County, City or 
Town. 


FETITIONBD 
FOB. 


18»4-»7. 


18»8. 


Feet. 


Miles. 


Feet. 


Miles. 


Feet. 


Miles. 


Littleton,*.* . . . 


418 




27,800 


5.26 


- 


- 


- 


- 


Lowell,*,*. . . . 


44 


- 


5,248 


1.00 


5,115 


.97 


- 


- 


Lowell,V. . . . 


55 


Jaly 25, 1894, 


7,011 


1.83 


4,822 


.82 


2,723 


.52 


Lowell,* .... 


409 


Mar. 9,1898. 


5,800 


1.10 


- 


- 


- 


- 


Marlboroagh,^ 


143 


Mar. 15, 1895, 


12,688 


2.40 


8,870 


.78 


- 


- 


Marlborough,* . 


271 


Jane 26, 1896, 


17,135 


3.25 


2,142 


.41 


- 


- 


Maynard, .... 


806 


Sept. 9,1897, 


11,164 


2.11 


- 


- 


- 


- 


Medford,«,* . 


265 


Jane 18, 1896, 


4,918 


.93 


- 


- 


- 


- 


Medford,». 


446 


Dec. 19, 1898, 


4.200 


.80 


- 


- 


- 


- 


Middlesex Connty,» . 


44 


July 17, 1894, 


20,800 


8.94 


20.703 


3.92 


- 


- 


Middleeez County," . 


45 


July 17,1894. 


12,604 


2.39 


4,822 


..82 


2,723 


.52 


Middlesex County,"," . 


283 


Feb. 25, 1896, 


39,430 


7.47 


8,591 


.68 


- 


- 


Middlesex County,B,i« . 


266 


June 15, 1896. 


6.030 


1.15 


- 


- 


4,347 


.82 


Middlesex County,*," . 


274 


July 13. 1896, 


11.868 


2.15 


2.830 


.44 


676 


.18 


Middlesex Coanty," 


412 


Feb. 3,1898, 


10,200 


1.93 


- 


- 


- 


- 


Middlesex Coanty ,S" . 


418 


Feb. 3,1898, 


86.865 


16.45 


- 


- 


- 


- 


Middlesex Coanty," 


427 


June 25, 1898. 


10.088 


1.91 


- 


.- 


- 


- 


Natlck, .... 


251 


May 21,1896, 


6,813 


1.29 


- 


- 


- 


- 


Newton,' .... 


837 


Apr. 26, 1897, 


650 


.12 


- 


- 


- 


- 


North Reading, . . 


107 


Dec. 24. 1894, 


31,060 


5.88 


2,640 


.50 


2.689 


.51 


Pepperell, 


299 


Nov. 11, 1896, 


18,700 


3.54 


- 


- 


- 


- 


Reading 


157 


Apr. 10, 1895, 


23,100 


4.38 


- 


- 


- 


- 


Sherbom 


250 


May 14, 1896, 


5,500 


1.04 


- 


- 


- 


- 


Shirley 


416 


Apr. 21, 1898. 


7,400 


1.40 


- 


- 


- 


- 


Stoneham,*,* • 


280 


July 30. 1896, 


6,450 


1.22 


2,330 


.44 


676 


.13 


Stoneham,* 


355 


July 7,1897, 


3,086 


.58 


- 


- 


- 


- 


Stow 


378 


Nov. 1,1897, 


24,215 


4.59 


- 


- 


- 


- 


Badbury," . . . 


214 


Aug. 24, 1895, 


5,300 


1.00 


2,193 


.41 


2,905 


.55 


Sndbary." . . . 


230 


Feb. 16, 1896, 


20,409 


3.87 


- 


- 


- 


- 


Tewksbury,** . 


257 


June 5,1896, 


14,770 


2.80 


- 


- 


- 


- 



1 Great road. 



* On county petition. 



* Tyngsborough road ; boulevard. 



* Duplicate of coanty petition. 

"* Northboroogh road. 
10 See Lowell and Tyngsborough. 
" Harvard Turnpike. 
^ Bee Medford and Stoneham. 
^1 Bee Littleton, Acton, Concord and Ghroton. 
*• Boston. Worcester road. 



* Truant School road. " Dracut road. 

* Sudbury road. * Stoneham road. 
" See Lowell and Chelmsford. Truant School road. 
" See Acton and Boxborough. *^ See Chelmsford. 

" See Littleton. 

1* See Tewksbury ; Lowell-Lawrence road. 

*o Boston-Lowell road. 
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fflGHWAY COMMISSION. [Pub. Doc. 



MiddU$ex Giwnty— Condaded. 









Ko. 


Petttloa 
BoonTOd* 


LmoTH 

POB. 


Lbnoth laid out. 


COOaTT, OiTT OB 

Tofm. 


18M.»7. 1 


1889. 


Feet. 


Milee. 


Feet. 


lOlea. 


Feet. 


ICilee. 


T«wk«biir7,> . . 




867 


July 8,1807, 


90,188 


8.82 


- 


- 


- 


- 


T^wksbnrj.V . , 




4S7 


- 


11,088 


1.01 


- 


- 


- 


- 


ToWDMOd. 




140 


ICar. 21, 1806, 


16,880 


8.10 


6.062 


1.12 


8.402 


.66 


Tjng.botonth,V • 




44 


- 


16,662 


2.04 


16,688 


2.06 


- 


- 


Tyngtboroofb," 




444 


Dae. 18, 1808, 


21,120 


4.00 


- 


- 


- 


- 


Wak«fleld» . 




400 


Dee. 20,1807, 


17,070 


8.41 


- 


- 


- 


- 








161 


Mar. 27, 1806. 


17,786 


8.88 


4,472 


.86 


- 


- 


WaylMid,« 






212 


Aug. 10, 1806, 


16,460 


2.08 


8,206 


.61 


- 


- 


WaylMid.t 






884 


If ar. 81, 1807, 


11,020 


2.20 


. 


- 


- 


- 


WMtford, 






116 


Jan. 10, 1806, 


21,000 


4.16 


- 


- 


- 


- 


Wastoa,* . 






822 


Feb. 24, 1807, 


17,600 


8.82 


- 


- 


6,670 


1.26 


Wefltoa/ . 






828 


Feb. 24, 1807, 


21,200 


4.08 


- 


- 


- 


- 


WUmtogton,* 






846 


Jaae 10, 1807, 


87,682 


7.14 


- 


- 


- 


- 


Wllmioeton,> 






840 


Jaiy 22. 1807, 


0,018 


1.88 


- 


-* 


- 


- 


Wlnoheator, 






244 


Apr. 28, 1806, 


10.800 


1.06 


- 


- 


- 


- 


Wobani,* . 






448 


Dee. 21, 1808, 


0,026 


1.88 


- 


- 


- 


- 


Wobani.io 






440 


Dee. 21, 1808, 


10,800 


8.76 


- 


- 


- 


- 


Totals, 


1,070.481 


204.44 


06.666 


18.31 


88.485 


7.20 



Seventy petitiona (eigbt oonnty. aine oity and flfty-tbree town). Id five cltiee and forty-two 
towns. 
Average distance petitioned for, 15,420 feet (2.02 miles). 
Tbirty-seven lay-outs, in two cities and foarteen towns. 
Laid out on county petitions, 86,362 feet (6.80 miles). 
Laid out on elty petitions, 6,012 feet (1.14 miles). 
Laid out on town petitions, 02.777 feet (17.67 miles). 

Total length laid out, 135,151 feet (25.60 miles) ; average, 8,653 feet (.00 mile). 
Percentage of length laid out to distance petitioned for. 12.52. 

^ Boston-Lowell road. * Lowell-Lawrence road, 

s On county petition. * Lowell road; boulevard- 

* West river road. « Boston- Worcester road. 

7 Boston-Framingham road. * Boston- Lawrence road. " Cambridge Street. 

>o Main, School. Plain, Washington and Salem streets and Mishawnm road. 



Nantucket County. 





No. 


Petition 
Received. 


Length 


LXNOTH LAID OUT. 


Toww. 


TOR. 


1894-97. 


1898. 


Feet. 


Miles. 


Feet. 


Miles. 


Feet. 


MUes. 


Nantucket. 


11 


July 3.1804. 


34.185 


6.47 


22.270 


4.23 


- 


- 



Six lay-outs. 

Length laid out. 22,270 feet (4.23 miles). 

Percenuge of length laid out to length petitioned for, 65.08. 
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Norfolk 


County, 


















Length 

Xh ■■■■■■ iw ■ Ji M i» m%. 


Lbnoth laid out. 


ConHTT. City or 

TOWH. 


No. 


Petition 
Received. 


FBTITIOHBD 
FOB. 


18»4.»7. 


18»8. 






















Feet. 


MUea. 


Feel. 


MUea. 


Feet. 


Milee. 


BelUogham, . 


178 


May 18, 1806, 


3,000 


.74 


. 


. 


« 


„ 


Belllnghani, . 






4U 


June 32, 1808, 


46,730 


8.86 


- 


- 


- 


- 


Braintree, 






116 


Jan. 10, 1806, 


6,700 


1.27 


- 


- 


- 


- 


CobaMet, . . 






168 


Apr. 2,1806, 


11,300 


2.14 


2,200 


.41 


- 


- 


Dedham, . 






807 


Dec. 81, 1806, 


3,000 


.76 


- 


- 


- 


. 


Fozborough,^ . 






123 


Jan. 20, 1895, 


20,040 


5.60 


- 


- 


- 


. 


Fozborough,* . 






168 


Apr. 24, 1805, 


6,840 


1.11 


- 


^ 


- 


- 


Franklin, . 






208 


Nov. 6,1806. 


0,227 


1.75 


- 


- 


- 


- 


Holbrook, 






9 


July 10, 1804, 


11,848 


2.24 


6,817 


1.11 


- 


- 


Medway,' . 






811 


Jan. 18,1807, 


6,635 


1.06 


- 


- 


- 


- 


Medway.*. 






868 


Sept. 2,1807, 


16,687 


2.06 


- 


- 


- 


- 


Mlllto. . 






381 


Nov. 12, 1807, 


6,266 


1.19 


- 


- 


- 


- 


Ifilton, . 






1»0 


June 16, 1805, 


6,730 


1.00 


- 


- 


- 


- 


Needham, 






164 


Apr. 2,1806, 


0,060 


1.71 


- 


- 


- 


- 


Vorfolk,s . 






88 


Sept. 21, 1804, 


7,676 


1.45 


7,676 


1.46 


- 


- 


Norfolk,' . 






366 


July 8,1807, 


21,467 


4.07 


- 


- 


- 


- 


Norwood, 






61 


July 21, 1804, 


18,747 


3.55 


8,107 


1.65 


- 


- 


Qulncy,^ . 






287 


Mar. 18, 1806, 


0.020 


1.88 


- 


- 


- 


- 


Qaincy,' . 






202 


Sept. 17, 1806, 


7,400 


1.40 


-. 


- 


- 


- 


Randolph, 






206 


Aug. 8,1805, 


0,060 


.1.71 


- 


- 


- 


- 


Bharon, . 






160 


Apr. 12, 1805, 


28,713 


5.44 


- 


- 


- 


- 


Stongbton, 






228 


Jan. 15,1806, 


20,538 


8.80 


- 


- 


- 


- 


Walpole. . 






77 


Aug. 4,1804, 


30.800 


6.74 


14,520 


2.75 


4,840 


.02 


Wellealey, 






426 


June 22, 1808, 


21,120 


4.00 


- 


- 


- 


- 


Westwood, 






864 


July 2,1807, 


5,660 


1.07 


- 


- 


- 


- 


Weymouth," 






60 


July 27, 1804, 


0,400 


1.78 


0.237 


1.76 


- 


- 


Weymoutl^i« 






63 


July 30, 1804, 


1,330 


.25 


1,830 


.26 


- 


- 


Weymouth," 






414 


Mar. 28, 1808, 


27,042 


6.20 


- 


- 


- 


- 


Wrentbam, 






32 


July 10, 1804, 


38,150 


7.23 


11,840 


2.16 


4,700 


.80 


Totals, 


428,064 


81.07 


60,326 


11.42 


0,540 


1.81 



Twenty-nine petition! (two city and twenty -seven town), In one city and twenty-one towns. 

Average length petitioned for, 14,750 feet (2.80 miles). 

Twenty-one lay-outs, in seven towns; all lay-outs on town petitions. 

Total length laid out, 60,866 feet (13.23 miles) ; average. 3,327 feet (.63 mile). 

Percentage of length laid out to distance petitioned for, 16.32. 



1 Mansfleld-Norfolk road. * Village road. * Village Street. 

* Village, Main and Oakland streets. > Providence Turnpike. « Wal pole-Franklin road. 
7 Washington Street; Weymouth road. " Randolph Street. 

• Bridge Street; Hingham road ^ Ann Street. " Washington and Main streets. 



152 



HIGHWAY COMMISSION. [Pub. Doc. 



Plymouth County. 







No. 


Petition 
Received. 


Length 

PETITIONED 
FOR. 


Length 


LAID OUT. 


County, Citt or 
Town. 


lS94-»7. 


1808. 


Feet. 


Miles. 


Feet. 


Miles. 


Feet. 


Miles. 


Abington,^ 
Abtngton,* 
Bridgewater, . 
Brockton,' 




58 
192 
217 

61 


July 27, 1894, 
Apr. 19, 1895, 
Nov. 14, 1895, 
July 27, 1894, 


8,700 
10,300 
6,600 
5,525 


1.66 
1.95 
1.25 
1.05 


- 


- 


- 


- 


Brockton,* 




270 


June 22, 1896, 


10,320 


1.96 


4,186 


.79 


2,071 


.30 


Carver,* . 




826 


Mar. 4,1897, 


5,280 


1.00 


- 


- 


- 


- 


Carver," . 




488 


Dec. 9,1898, 


28,400 


5.88 


- 


- 


- 


- 


Dnzbury, . 
East Bridgewater, 
Halifax, . . 
Hanover, . 
HanBon,7 . 




70 

240 

54 

66 

262 


July 31, 1894, 
Apr. 8,1896, 
July 24, 1894, 
July 30, 1894, 
June 12, 1896, 


33,000 
6.300 
23,463 
24,167 
5,280 


6.25 
1.19 
4.44 
4.58 
1.00 


7,187 


1.36 


- 


- 


Hanion,* . 




263 


June 12, 1896, 


5,280 


1.00 


- 


- 


- 


- 


Hlnghamp . • 
Lakeville, 




8 
174 


July 3,1894, 
May 14, 1895, 


27,665 
6,300 


6.24 
1.00 


14,037 


2.66 


_ 


- 


Marion, . 
Marshfleld, . 




29 
71 


July 10, 1894, 
July 31, 1894, 


27,248 
40,400 


6.16 
7.63 


10,780 
5,222 


2.04 
.99 


2,449 


.46 


Mattapoisett, . 

Middleborough,o 

Middleborough,io 




30 

68 

428 


July 10, 1894, 
July 31, 1894, 
June 80, 1898, 


24,992 
77,169 
32,310 


4.73 

14.62 

6.12 


6,134 
12.306 


1.17 
2.33 


2,270 


.48 


Norwell, , 
Pembroke, 




246 
234 


May 5,1896. 
Feb. 27, 1896, 


5,923 
5,280 


1.12 
1.00 


: 


: 


„ 


~ 


Plymouth," . 
Plymouth," . 
Plymouth," . 
Plympton, 




72 
269 
374 
121 


July 31, 1894, 
June 22, 1896, 
Oct. 11,1897, 
Jan. 22, 1895, 


90,420 
5,846 
9,130 
5,380 


17.13 
1.11 
1.73 
1.02 


7,509 
5,846 
5,417 


1.42 
1.11 
1.02 


1,570 


.30 


Rockland, 
Bcitnate, . 
Wareham," . 
Wareham," 




172 
76 
69 
42 

406 


May 13,1895, 
Aug. 1,1894, 
July 31, 1894, 
July 16, 1894, 
Feb. 5,1898, 


22,108 
6,900 
28,500 
60.100 
18,200 


4.19 
1.30 
5.39 
11.38 
3.45 


6,139 
3,014 


1.17 
.57 


6,529 


1.05 


West Bridgewater, 
Whitman, 




221 
65 


Dec. 4,1895, 
July 80, 1894, 


17,100 
8.900 

378,875 


8.24 
1.68 


8,967 


1.69 


*■ 


- 


Totals, 


71.76 


96,734 


18.32 


13,889 


2.63 


Thirty.three pel 


itions 


(two 


city and thirty- 


one town) 


, in one 


city and 


twentj 


r-four to^ 


VUB, 



Average distance petitioned for, 11,481 feet (2.17 miles). 

Thirty-eight lay-outs, in one city and ten towns. 

Laid out on city petitions, 6,257 feet (1.18 miles). 

Laid out on town petitions, 104,366 feet (19.77 miles). 

Total length laid out, 110,623 feet (20.95 miles) ; average, 2,911 feet (.55 mile). 

Percentage of length laid out to distance petitioned for, 29.19. 



^ Randolph Street. * Brockton Avenue. 

* Belmont Street. * Plymouth-Warebam road. 

f Main Street. • Whitman Street. 

10 New plan in part of earlier petition. 
" Pine Hills road. " Fall River-Cape Cod road. 



8 Crescent Street. 

* Embraces former petition. 

» Brockton-Wareham road. 

1^ South Shore road. 

1* Onset road. 
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Suffolk County 














No. 


Petition 
Received. 


Lknoth 

PBTITIONKD 
FOR. 


Length laid out. 


CouHTT, City ob 
Town. 


1894-97. 


1898. 


Feet. 


Miles. 


Feet. 


Miles 


Feet. 


Miles. 


Chelsea, . 
Revere,^ . 
Revere,* . 
Revere,^ . 
Revere,* . 
Winthrop,8 
Winthrop,8 




56 
60 
846 
360 
407 
73 
451 


Jnly 25, 1894, 
July 27, 1894, 
June 10, 1897, 
June 24, 1897, 
Feb. 7,1898, 
July 81, 1894, 
Deo. 29, 1898, 


6,000 
11,476 

6,606 

8,469 
11,000 
18,100 

2,640 


1.14 
2.17 
1.28 

.66 
2.09 
3.42 

.50 


8,046 


.58 


- 


- 


Totals, 


67,560 


10.90 


3,045 


.58 


-* 


- 



Seven petitions (one city, six town), In one city and two towns. 
Average distance petitioned for, 8,221 feet (1.56 miles). 
Three lay-outs, in one town. 
Percentage of length laid out to distance petitioned for, 5.82. 



> Salem Turnpike. 

> Atlantic Avenue. 

B Revere Street and Crest Avenue. 



2 Ocean Avenue. 

* Ocean Avenue extension. 

« Duplication of part of former petition. 



Worcester County, 





No. 


Petition 
Received. 


Lbnoth 
pbtitionsd 

FOR. 


LBNOTi laid out. 


County, City or 
Town. 


1894-97. 1 


1898. 


Feet. 


Miles. 


Feet. 


Miles. 


Feet. 


Miles. 


Athol, .... 


37 


July 12, 1894, 


16,800 


3.18 


8.476 


1.61 


- 


- 


Auburn 


148 


Mar. 80, 1895, 


27,720 


5.25 


10,172 


1.93 


2,383 


.45 


Anbum,^ .... 


433 


Aug. 24, 1895, 


1,437 


.27 


- 


- 


- 


- 


Barre, .... 


146 


Mar. 10, 1895, 


15,286 


2.89 


3,545 


.67 


- 


- 


BlackBtone,> . 


140 


Mar. 2,1895, 


7,700 


1.46 


- 


- 


- 


- 


Black8tone,s . 


399 


Dec. 29, 1897. 


12,296 


2.33 


- 


- 


- 


- 


Bolton 


185 


June 3,1895, 


6,280 


1.00 


- 


- 


- 


- 


Boylston 


898 


Dec. 23, 1897, 


10,660 


2.00 


- 


- 


- 


- 


Brookfleld,* . 


111 


Jan. 2,1896, 


5,972 


1.13 


- 


- 


- 


- 


Brookfield,* . 


300 


Nov. 27, 1896, 


22,025 


4.17 


2,966 


.56 


1,714 


.32 


Charlton,B 


261 


June 11, 1896, 


10,700 


2.03 


- 


- 


- 


- 


Charlton ,0 


389 


Dec. 13, 1897, 


5,280 


1.00 


- 


- 


- 


- 


Dana 


294 


Sept. 24, 1896, 


10,660 


2.00 


- 


- 


- 


- 


Douglas, .... 


384 


Dec. 1,1897, 


10,567 


2.00 


- 


- 


- 


- 



1 Proposed relocation. 

> Main Street, from Uxbrldge line. 

" From Charlton depot. 



s Main Street, from Woonsocket line. 
* Springfield- Worcester road. 
< From Oxford line. 
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No. 


PetiUon 
Received. 


Length 
pbtitionbd 

POR. 


Lbkoth 


LAID OUT. 


County, City ob 

TOWK. 


1804-97. 


1899. 


Feet. 


Miles. 


Feet. 


Miles. 


Feet. 


Miles. 


Dudley, . 






891 


Dec. 16, 1897, 


15,840 


3.00 


- 


- 


- 


- 


Fltohbarg,^ 




. . . 


17 


July 5,1894, 


5,493 


1.04 


6,183 


.97 


- 


- 


Flichbarg,* 






62 


Jaly 20, 1894, 


20,800 


8.94 


- 


- 


- 


- 


Fitchbnrg.s 






93 


Oct. 8, 1894, 


10,660 


2.00 


- 


- 


- 


- 


Fitchbarg,« 






389 


May 14, 1897, 


5,280 


1.00 


3,196 


.61 


- 


- 


Gardner, . 






18 


July 8,1894, 


29,656 


5.62 


3,152 


.60 


9,368 


1.77 


Grafton, . 






213 


Ang.16,1895, 


16,971 


3.21 


4,150 


.79 


- 


- 


Hardwlck, 






207 


July 81, 1895, 


5,867 


1.01 


2,052 


.89 


- 


- 


Harvard, . 






260 


June 11, 1896, 


25,775 


4.88 


- 


- 


- 


- 


Holden,* . 






10 


July 8,1894, 


27,920 


5.29 


14,281 


2.70 


2,409 


.46 


Holden,B . 






437 


Nov. 2,1898, 


9,240 


1.75 


- 


- 


- 


- 


Hopedale," 






144 


Mar. 16, 1895, 


6,040 


1.14 


- 


- 


- 


- 


Hopedale.T 






423 


June 20, 1898, 


1,760 


.33 


- 


- 


- 


- 


Hubbardflton, 






282 


Feb. 24, 1896, 


10,560 


2.00 


- 


- 


- 


- 


Lancaster, 






137 


Feb. 28, 1895, 


24,808 


4.70 


- 


- 


- 


- 


Leioeeter, . 






25 


July 9,1894, 


28,110 


5.82 


13,918 


2.64 


8,169 


1.56 


Leominster, 






91 


Sept. 29, 1894, 


26,400 


5.00 


- 


- 


- 


- 


Lnnenburg, 






16 


July 5,1894, 


80,772 


5.83 


- 


- 


2,276 


.43 


Mendon, . 






84 


Aug. 20, 1894, 


18,432 


8.49 


- 


- 


- 


- 


Millbary, . 






372 


Oct. 2, 1897, 


19,400 


3.68 


- 


- 


- 


- 


Milford,« . 






420 


June 6,1898, 


9,290 


1.76 


- 


- 


- 


- 


MlIford,7 . 






421 


June 6,1898. 


5,500 


1.04 


- 


- 


- 


- 


Ne.w Bralntree 






210 


Aug. 6,1895, 


939 


.18 


920 


.17 


- 


- 


Northborongh, 






122 


Jan. 24, 1895, 


3,884 


.73 


- 


- 


- 


- 


Northborongb, 






163 


Apr. 1,1895, 


11,000 


2.08 


3,325 


.63 


3,874 


.73 


Northborongh, 






373 


Oct. 4, 1897, 


2,200 


.42 


2,231 


.42 


- 


- 


North Brookfle 


Id, 




324 


Feb. 26, 1897, 


11,915 


2.26 


- 


- 


- 


- 


Oakham, . 






199 


July 11. 1895, 


15.045 


2.85 


- 


- 


- 


- 


Oxford," . 






108 


Dec. 24, 1894, 


33,650 


6.35 


- 


- 


- 


- 


Oxford,". 






404 


Jan. 25,1898, 


10,560 


2.00 


- 


- 


- 


- 


Pazton, . 






33 


July 10, 1894, 


28,500 


5.40 


13,932 


2.64 


8,184 


.60 


Petersham, 






296 


Oct. 22,1896, 


23,744 


4.49 


- 


- 


- 


- 


Phillipaton, 






14 


July 3,1894, 


17,400 


3.30 


2,642 


.60 


3,659 


.69 



^ Westminster road. * Ashby road. > Leominster road. * Lunenburg road. 

B Worcester-Gardner road. < Mllford-Mendon road. ^ Milford>Upton road. 

> Westborough Hospital road. * Marlborough- Worcester road, lo Webster road. 
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No. 


Petition 
Received. 


Length 
pbtitionbd 

FOB. 


Lbnoth 


LAID 0U1 


'. 


County, Citt or 

TOWH. 


18M-97. 


18»8. 


Feet. 


Miles. 


Feet. 


Miles. 


Feet. 


Milea. 


PrinMton,^. . 


198 June 22, 1806, 


14.221 


2.69 


2.602 


.49 


- 


- 


Princeton,* . 


452 


Dee. 29, 1898, 


5,708 


1.06 


- 


- 


- 


- 


Royalston, . • 


802 


Dee. 7,1896, 


28,105 


4.89 


- 


- 


- 


- 


RntUnd,s. . . . 


141 


Mar. 5,1895, 


24,581 


4.65 


- 


- 


- 


- 


Rntland,«. . . . 


142 


Mar. 5,1895, 


24.268 


4.59 


- 


- 


- 


- 


Shrewsbury,* . 


21 


July 6,1894, 


11,000 


2.06 


11,000 


2.06 


- 


- 


Shrewsbury," . • • 


808 


Jan. 6,1897, 


4,092 


.78 


1,717 


.88 


2,875 


.46 


Shrewsbury,* . 


804 


Dec. 22, 1897, 


2,800 


.68 


- 


- 


826 


.16 


Shrewsbury,* . 


429 


July 11, 1898, 


10,560 


2.00 


- 


- 


- 


- 


Southborougb,* 


161 


Apr. 18, 1895, 


5,800 


1.00 


- 


- 


- 


- 


Sonthborough,^ 


447 


Dee. 20, 1898, 


5,440 


1.08 


- 


- 


- 


- 


Southbridge, . 


403 


Jan. 18,1898, 


9,846 


1.86 


- 


- 


- 


- 


Speneer,* .... 


40 


July 19, 1894, 


28,418 


4.44 


2,276 


.48 


- 


- 


Spencer,* .... 


820 


Feb. 19, 1897, 


5,280 


1.00 


- 


- 


- 


_ 


Sterling,* .... 


168 


May 1,1895, 


5,280 


1.00 


4,084 


.76 


- 


- 


Steriing,* .... 


818 


Feb. 18, 1897, 


5,280 


1.00 


- 


- 


- 


- 


Sterling.". . . . 


819 


Feb. 18,1897, 


12,882 


2.44 


- 


- 


- 


- 


Sterling,* .... 


858 


July 8,1897, 


500 


.09 


- 


- 


- 


- 


Sterling.* .... 


896 


Dec. 23, 1897, 


10.091 


1.91 


- 


- 


2.807 


.68 


Sturbridge, . 


169 


May 7,1895, 


12.600 


2.89 


8,094 


.59- 


- 


- 


Sutton." .... 


85 


Aug. 25, 1894, 


6.096 


1.16 


- 


- 


- 


- 


Sutton," .... 


885 


Dec. 1,1897, 


4.778 


.90 


- 


- 


',- 


- 


Templeton, 


86 


Sept. 1,1894, 


81.668 


6.00 


- 


- 


- 


- 


Upton, .... 


305 


Dec. 18, 1896, 


24.743 


4.69 


- 


- 


- 


- 


Uxbrldge," . . . 


89 


Sept. 28, 1894. 


15.750 


2.99 


8,568 


.68 


8.154 


.60 


Uxbridge," . . . 


879 


Nov 2,1897, 


6.140 


1.17 


- 


- 


- 


- 


Warren,* .... 


15 


July 5,1894, 


28,020 


6.31 


7,661 


1.45 


2,317 


.44 


Warren," . . . 


89 


July 16, 1894. 


18.868 


3.57 


- 


- 


- 


- 


Webster 


892 


Dec. 16. 1897, 


7.700 


1.46 


- 


- 


- 


- 


Westborough," 


160 


Apr. 14, 1895. 


1.100 


.21 


1,100 


.21 


- 


- 


Westborough," 


306 


Dec. 80. 1896. 


5.300 


1.00 


- 


- 


- 


- 



> Princeton Depot road. 
* Worcester- A thol road. 
' To Westborough. 
" Lancaster road. 
" Blackstone road. 



* Sterling road. 

* Marlborough- Worcester road. 

* SpringQeld- Worcester road. 
" WilkinsonvlUe-arafton road. 
>« Mendon road. 



* Holden road. 

* To Framingham. 

* Worcester.Fltchburg road. 
" Worcester road. 

18 To Connecticut line. 



" Westborough Hospital road. 



i< Agricultural grounds road. 
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Worcester County — Concluded. 





No. 


Petition 
Beoeived. 


LXKOTH 
FBTITIOiraD 

roB. 


Length 


LAID OUT. 


CouHTT, City ob 
Town. 


18»4.»7. 


18»8. 


Feet. 


Miles. 


Feet. 


MUes. 


Feet. 


Miles. 


Wefltboroagh.i 


871 


Sept. 27, 1807, 


2,670 


.40 


2,570 


.40 


- 


- 


WMtboroagh,^ 


401 


Jan. 10,1808, 


6,048 


1.16 


- 


- 


- 


- 


West Boyliton," 


310 


Jan. 15,1807, 


6,100 


1.16 


5,228 


.00 


872 


.17 


Wasfc BoyUton," . 


800 


Sept. 22, 1807, 


3,000 


.74 


- 


- 


2,100 


.40 


West Brookfleld.' . . 


222 


Dee. 5,1806, 


800 


.16 


- 


- 


- 


- 


We«t Brookfleld.* . . 


812 


Jan. 26, 1807, 


13,360 


2.63 


- 


- 


- 


- 


West Brookfield,* . . 


882 


Nov. 12, 1807, 


6.280 


1.00 


- 


- 


- 


- 


Wettmineter, . 


23 


Jnly 0,1804, 


30,600 


5.70 


11,673 


2.22 


2,567 


.48 


Winchendon, . 


317 


Feb. 17. 1807, 


8.861 


1.68 


- 


- 


- 


- 


Woroeater,' . 


162 


Apr. 22, 1806, 


7,636 


1.44 


7,167 


1.36 


- 


- 


Woroeeter," . 


327 


Mar. 4,1807, 


12.160 


2.30 


3,486 


.66 


- 


- 


Woroeeter,^ 


828 


Mar. 4,1807. 


20.U6 


3.87 


- 


- 


- 


- 


Totals. 


1,160,087 


210.62 


161,260 


30.54 


54,042 


10.24 











Ninety petitions (seven city and eighty-tbree town), in two cities and flfty-three towns. 

Average distance petitioned for, 12,878 feet (2.44 miles). 

Seventy-tbree lay-outs, in two cities and twenty-five towns. 

Laid out on city petitions, 18,072 feet (3.60 miles). 

Laid out on town petitions, 106,320 feet (36.00 miles). 

Total length laid out, 216,202 feet (40.50 miles) ; average, 2,040 feet (.66 mUe?. 

Peroentage of length laid ont to distance petitioned for, 18.40. 



1 Weslborongh Hospital road. 
» Ware road. 
B Worcester-Athol road. 
T Woroester-Oardner road. 



* Worcester-Fltchbnrg road. 

* Springfield- Worcester road. 

* Holden road. 
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Statement showing Ifumber of County, OUy and Town Petitions, dis- 
tribution of Petitions among Municipalities, and Number of Cities 
and Towns in which Lay-outs have been made, by Counties. 





Petitions 


BBCSIVBD. 


SITUATED IN — 


Lay-outs made 

IN — 


i 


C0UNTIB8. 


>i 


s 


i 


1 


1 




h 


s 




i 


a 


Barnfltable, . 






- 


- 


21 


21 


- 


13 


13 


- 


7 


7 


27 


Berkshire 






15 


5 


2« 


46 


2 


22 


24 


2 


8 


10 


27 


BriBtol, . 






1 


4 


20 


25 


2 


16 


18 


1 


7 


8 


21 


Dukes, . . 






2 


- 


4 


6 


- 


5 


5 


- 


4 


4 


8 


Essex, . 






2 


12 


29 


43 


6 


24 


30 


4 


7 


11 


22 


Franklin, 






1 


- 


32 


33 


- 


16 


16 


- 


10 


10 


26 


Hampden, 






4 


1 


15 


20 


2 


15 


17 


1 


6 


7 


25 


Hampshire, 






1 


2 


25 


28 


1 


17 


18 


1 


8 


9 


21 


Middlesex, 






8 


9 


63 


70 


5 


42 


47 


2 


14 


16 


37 


Nantucket, 






- 


- 


1 


1 


- 


1 


1 


- 


1 


1 


6 


Norfolk, 






- 


2 


27 


29 


1 


21 


22 


- 


7 


7 


21 


Plymouth, 






- 


2 


31 


33 


1 


24 


25 


1 


10 


11 


38 


Suffolk,. 






- 


1 


« 


7 


1 


2 


3 


- 


1 


1 


3 


Worcester, 






- 


7 


83 


90 


2 


53 


55 


2 


25 


27 


73 


Totals, 






84 


45 


373 


452 


23 


276 


299 


14 


115 


129 


855 
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Summarff of Leng^ petitioned for and hud out, by Oountietj together 
with Percentoffe of Itengthe laid out to Itengtha petitioned for. 





Lbhothb 

FSnnOHVD FOB. ' 


LKNOTHS lsAlJ> OUT. 


^ 


couirmcs. 


1M4.97. 


18M. 


Total. 


1 




Feet. 


Miles. 


Feet. 

• 


Miles. 


Feet. 


Miles. 


Feet. 


Miles. 


£ 


Barnatoble, . . 


861,902 


68.66 


97,170 ' 18.40 

1 


18,944 


8.60 


116,114 


21.99 


32.07 


Barkshin, . . 


414,708 


80.46 


74,080 


14.08 


12,874 


2.34 


86,464 


16.37 


20.34 


BrIttoU. . . 


482,386 


91.86 


72,184 


18.67 


9,788 1 1.84 


81,922 


16.61 


.16.98 


Dnkai, . . . 


1]«,686 


22.06 80,487 


7.47 


- 


- ; 


30,437 


7.47 


32.96 


Em^x. . . . 


884,804 


128.60 • 60,079 


11.88 


22,076 


*.«] 


82,166 


16.66 


12.01 


FnnUin, . . 


849,681 


66.20 


40,408 


9.86 


23,488 


4.46 ; 


72,891 


18.80 


20.86 


Hampden, . 


420,886 


79.62 


64,292 


12.18 


9,846 


1.87 1 


74,137 


14.061 

1 


17.66 


Hampshire, . 


288,018 


49.98 


49,663 


9.38 


12,931 


2.46 


62,484 


11.83! 


23.69 


Middlesex, . . 


1,079,481 


204.44 ! 


96,666 


18.81 


38,486 


7.29 


186,161 


26.60! 


12.62 


Nantucket, . • 


84,186 


6.47 1 


22,270 


4.23 


- 


- 


22,270 


4.«! 


65.08 


Norfolk, . . 


428,064 


81.07 1 


60,826 


11.42 


9,640 


1.81 


69,866 


13.23I 


16.82 


Plymouth, . 


878,692 


70.76 


96,734 


18.82 


13,880 


2.63 


110,023 


20.96 


29.61 


Suffolk, . . 


67,650 


10.90 


3,046 


.68 


- 


t 


8,046 


.58 


5.32 


Worcester, . 


1,160,087 


219.62 


161,260 


30.64 


64,042 


10.24; 


216,292 


40.78 


18.49 


Totals, . 


6,288,617 


1,181.64 


946,489 


179.26 


226,362 


42.68 


1,171,841 


221.94 


18.79 



Laid out on county petitions, 260,362 feet (49.31 miles). 
Laid out on city petiUons, 84,208 feet (15.96 miles). 
Laid out on town petitions, 827,271 feet (156.68 miles). 
Average disUnce petitioned for, 13,802 feet (2.61 miles). 
Average length laid out, 8,301 feet (.63 mile). 



INDEX. 



A. 

PAGB 

Abrasion tests, 09 

Acts and resoWes relating to work of Commission, 91 

Aid to municipalities, 16, 43 

Allotments, basis of, . 84 

Annual reports, 23 

Appendix A, 37 

Appendix B, 48 

Appendix C, 54 

Appendix D 67 

Appendix E, 74 

Appendix F, 80 

Appendix G, 91 

Appendix H, 121 

Appendix J, 129 

Appendix K, Table 

Appendix L, 138 

Appropriation In 1898, 7 

Appropriation estimated for 1899, 23 

Approved State roads, table of, 64 



B. 

Bridges constructed, 



c. 

Cementation tests, 60 

Chief engineer's report, 37 

Claims against the commission, table of, 33 

Completed State roads, table of, 54 

Contractors' failure to pay for labor and materials 15 

Contract prices on 1898 work, table of, 49 

Contracts, losses sustained under, U 

Contracts made during 1898, 12,49 

Contracts, manner of letting, 8, 11 

Contracts, suggested legislation concerning, 13 

Cost per standard mile of road, 129 

County assessments 15 

County hearings, 9 
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D. 

PAGE 

Delays in construction of State roads, 8, 13 

Distribution of State roads 15,80»84 



E. 

Engineer, chief, report of, 37 

Engineering department, organization of, 22 

Engineers, resident, employed on construction during 1898 74 

Estimates for 1899, 23 

Expenditures for construction in 1898, table of, 24 

Expenditures for construction since 1894, table showing summary of, . . 90 
Expenditures for engineering includes cost of surreys in places where construc- 
tion has not been undertaken, 43 

Expenditures for relocation of street railways, 32 

Expenditures for repairs and maintenance in 1898, table of, ... . 28 

Expenditures for salaries, office expenses, etc., in 1898, 32 

Expenditures per standard mile of road, 129 



G. 

Geologist's report, 23, 67 

Grade crossings, 13 

Gravel roads, 17 



H. 

Hancock road 41 

Hearings, 9 



L. 

Labor and materials, contractors* failure to pay for, 16 

Laboratory and apparatus for testing road materials, 69 

Lay-outs made by commission, table of, 138 

Legislation, recommendations for changes in, 13 

Losses under contracts, 11 



M. 

Machinery used for testing road materials, 62 

Maintenance of State roads 13, 39, 121 

Maintenance of State roads, tables of expenditures for, 28, 123 

Meetings of commission, 9 



New Jersey roads, 18 



No. 54.] DfDEX. 161 



■di. « 

Poiltiana. table oC I» 



R 

Rc|Mir of Slate nMds,. U.39.111 

Repain, tables of ezpadMncs fsr, SS, ISS 

Bcpajments bj eoaniiei, 1$ 

Bcporti <rf mmmlCTinn, extra editioa lann— if nded« :3 

Resident engiwnera eaplojed oo eonstracckm in 1898, 74 

Bead eoaatractioa br m nnirip a l iliea, 16 

Boad conftfadiiin in Nev JiuKj, .......... 18 

Boad raadmieiT U 



s. 

Slate bigfaway m HaaoodL, 41 

State bii^waj in Swampseott, tit 

State bigbwajs eomi^elBd and finaUj approTed, table of, 54 

State bigbwajs, debijs in constrnction of, 8, 13 

State bi^wajs. distribation of, 15,80.84 

State bigbwajs, ezpenditmes for oonstrnciioD of, 21, 90 

State bigbwajs, metbods of constroctioD, 17 

State bigbwajs bLid oat, 7» 138 

State bigbwajs nnder constrnctioa in 1898, 74 

State bigbwajs, mafaitBnanoe of, 13,28,38,121,123 

Steamrollers, 14 

Street nuhrajs, 14,41 

Street laflwajs, ezpenditores for relocation of, 32 

Street railwajs, suggestions witb reference to location of, 41 

Swampscott road, 42 



T. 

Testing road-building materials, 23,57,69 

Trayelled waj, widtbs of, 44 



w. 

Widths of travelled waj, table showing, 44 

Worcester Conntj allotment, letter concerning, 84 
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